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^■-7*y«i»T2 4B*iawaiufc<')*>, ^jg^^oma 
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yxf-i^y. 13l#ffi&J£*yxf-vy. S&'ttjS®^ 
^yxf-vy. xf-uy-V-fy£JI-£#, xf-uy 
-*S*-7H >Kft»^*Mf <oxf-l<>*lllli : V-f y 

awns : *y«fl;t'x;k ftitz-ns-mmt'-^pm 
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[0 0 23] ifc, *«BBfc*«t*«?a5'-K^tt«l 

y^SiBti UTti. x^i^yW4fi^f*:t^(ix-f-u 
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[0040] *»*»4^ x h7-^^3iJi. «5f4M8V$ 
&ZbtffttH\ 
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[0045] *w«Mik:*j v^r . ftwrngJiosiiiinr 



!(8) 003-1 3665 1 (P2003-1 3JL8 
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F 4 , NaBF 4 , KBF 4s KC10 4 . KPF 3 S0 3 , Ca(C10 4 ) 2 , Kg (CI 
Oi> Zn(C10 1 ) I »***UTV^TfcAV\ *1>V 
-?-f roSr^±ffJ^8¥%7>?*<0-hll{i5 0 0 0 

oog£r&&. 

[00473 ISiftTSliytW- 5x-i^ 3 y?n7 

[0048] jwmmkcjswc. -xv^-ja r^m 
i»jh*ittii*wtii. ^ux^uy^^h*. 

evy**^ tf'jx-7-^y;/'j3-/k ,-KUx-r 

f, x-j-i^y - yynya-^fWrif^r-f 

^•jxf-uy^Un-yM^^yi^-h^a-^*^ 

imwmu mmmxmwnbymmmi^m 

jft*fctt*#f&£W>-C*->Tt>J:V\ #\)v-9 

a rm%m^\<mM?>kmi&i$sste'i i o-cx-h 

0. TRB{±fc:fctrfc7 0'C-C£>9. »4t<ti8 0-2 
3 0^C, Hl;$FifcL<(i8 0~2 0 0T£>3. %9M± 

m&hWivmn&MtiBBL (Tc ) zmwt IX. 
(Tc+4or) y.Txh&zttf$ftU\ ft, 

«Kjh^^ B B rfki§S^TIStii3iStf fc 6 0 ICC* S . 
Z b lz «fc 0 . HnK»jU»»fc*iV^I»t3tt<?)*<»4> 



[0049] ajsBgaw^tJv^ . %mb±Mttz\mm 

J IS K7 1 2 1-1987&I9&LT* Bffi&Fg 

Miz-o^ximrvm*) t-tz. 

M&'.JIS K7 1 21-1987, 3. W^<^M 

mm® ( 2 ) oftfr (lau ^aiis^i o-c/k. ) k 

^^kaj^:JIS K7121-19 8 7. 3.^ 

frwKJDM« (2) co&mz&^x. i$&mmi or:/ 
k-r*. fit. ^tsraco^^^i^f-^A^m^ 

[ o o 5 o ] *»ci3V^Tfflv>i,^'j v-^-f 

nmiM(T)^X^z^)X.-T)V^XT)V7i Hs ^ 
»jx-r/l-$-±^^i:-ri)i^3!i { if4U<«\ dii^O^ 

mztzMzmmoxoxi/yj yXMk*#07§ 

**i:-f*k»i5 0M%ULh. »4L<<i7 5«*% 
J3Lh % mtzmL<&8 5MS%&±<mitX--k?iZtL 

^-rs^ra-c^ >/ h * c t izx 

o . ^ffiSWfifii^ 1x1013 ( a/n) &T<owa\- 
mmmzm^tzmfc-t & - 1 vxz i . 

[0051] 3jEBJIB«tfc(t 5 ;K 'J x-r/Uxxr^T 
-)m<OT)V*Uy***M YHMH ( 2 ) kwa-^-R 

mi,z£*)mhtihh<r)X'hh. 

[00 52]jKUT5H (l) Ji, {*)y-7 9mmSL 
(b)TSy^*^8Stf)»B£#, ^t<(i(c)^' 

□ 7?n> ^yriivttmmtfhlxh. 
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[oo53]Mie(b)(oriy*;^'yittLT(i. <*- 

7$S*l7V>m. w-75/x-tyHK. <w-7S/* 

n-T$sv>T*ym. 12-7 s J Y-^ii yi&^Ftf 
[0054] mi(c)<7> : Jtij\s#ymt ixit. 

ym. 7-1*74 y&. -fe^v-ViL ^yrtf^lL h 
ttxa^-f^i-^y^T^y. ^ytt^vwr 

[0055] ±1275 HJPlSttt^T-fc l/CflbpLfc 

[ 0 0 5 6 3 Wltxy x.J-)]a$.<r)7)l*\/y**<;y- 
A Hftttt (2) cOt'X7x7-/NSi: LXli. t'7.7 
x/-/UA (4,4'-^'b Hoaf£/^7x^;lr-2,2-7*D^ 
>) . h*X7x7-;UF (4,4'-i/'t Ha^f^y^x- 
. t**7x7-fl'S (4,4'-ytKnJfyy 
7i-;^*y) , 4,4'-> ; hHodf^v f 7x-;U-2, 

2-7?yWNf£»*u £ft£><od*=>1ft::ff£U^ 

{±t'X7x7-^AT'^l>. 

[0 0 57] &tzMttZ7 ^S-iV&nTiV^Vy* 

HtfUfl* ( 2 ) ^T/^I/^^t-f Ft LT 
ii, x^y^iM F\ 7a\*\/yit*+H F, 1,2- 
^L<{il.4-7*f-V>'5t d f9-^H, Sl/dix^OZ^ 

\$^VViS*VA YX'hh. 
[0058] *^lC*J^T«W»Blffl*^W1-a^'J 
x-t^xt.tWS HtfML&tt. 2 3 OX^TTCfc* 
dfc#ff£L<s 2 0 QXSXTX'hhZbWk <0#i I 

lit X 'Jx-r^x^r ^7 5 H J: Lfltef h 
H«BW)ilKSr J 8fBahfc*< L£tmt4*&££v> 

use* o ««M<o!Mttfcfc 

[ 0 0 5 9 ] #'J X—f^X^r/W7 5 F^gl** 1 ' 2 0 
0 iCJ2lT*>*£tt . fWUflMSflWW S^f5}*^7 -r 

[0 0 60] 3*SBilWHc*Jtt4sKl»x— LTI4, 
a) 7x7-/u$- ^t'x/Ky-fe'yftirt^fcrr^ 

^v-T/W^U-yx— f;k b ) TK'J^vX^ky;/ 



>k n-3T?f-;k 2-xf^^fv/k 
*:ff<0l)i*IRl~2 2 <tfiL<U«*R6~2 2) *> 

mmmwstt&ziri-t r $ y-n^i . s j* +>\$l 

j/'xf-^i^fOT/^/k^KxT.x^ ; F'J* 
fvW^^x-f F, m/Kyi/V^n?^ F\ <^ 
i^o^-fF, 7;k s fA'707-f F\ 7;Mf/k/tr? 

Ftff9&a*7.7x-Y F*fcH;>N?4 F3ri:<948HL 
»i:tf>RJ6»rC*D, j& s o#*rtte2ffliaJ:tf>4aT>' 

[0061] mT^lsy**^ Hi LTIi. xf- 

uyjt^lMH, rnei/y^t>f Ffcit/7f-uy 
Hat/xf-uy^-t-f Ffc7*nti'y**iM Ffc<o 

ftti. 1 ~5 0 0 . #i L< 142 0-3 0 OT* 

0. **i'7iv*vy^-7-)i>$*<r>-%*i'7>v*i'y^ 

fi{4. 10~9 5Sft%, *F£L<(42 0~9 0M 

J:*)« : 4t<{43 0-8 0a4%'Cj>l». 
[0 06 2] xiat'X7x7-;^i:LT(4. h'X7x 
y-JUA (4. 4'-ytI < n^yy7x-/l'-2, 2 
-70^y) . \lX7jlJ-)VF (A, 4'-y'th'D 
dr^^7xx;^r7y) , b'^7x7-;PS (4,4' 
-vh Kn^^^7xX;U^.;U7f;y) , 4, 4'->'t 

h'o^-/i/'7x-/i'-2, 2-7^y^i'<or;i' ;J fi'>' 

[0063] ±I5->VJ v ^x— f^«3 *>#tcjff4 

7ux— f/w . h'7. 7 x y -;u^fox^^ yjj-df ^ Hftip 
h. 

[0064 ] ±tar$ LV>i>(0 
{4. N-7/Hf/U (KSOtl^l 8) vX^7-;WT5 

[0065] ±IE4fiMta*^>dfe«fK:»iLV^t)<0J4. 

[0066] lu^LTt^Ux-r^x^r^TS Hifc 
J4^'JX-r;W^{4. ®^^«K±^atx^«Ki: 

WmfrHWS 0 0-2 5 0 0 O^tt^'J^tk 

7 ^ y^^li ) 3 *rc v A^*^3 tit i 
i:#J: Off 4 LV\ i <! X'im %ti&#V7$. YtLX 

{4. vr 5 yavy*^*>Rav/»±r s y*;k-K 

yWZkmikthv? ?J*frt>m&2titzX l J7 5 HS. 
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tfnsKyTSl^fffeii*. ftWlCli. sK'JT5.K 
4. tf'J75K6, tf'JTS h'6/6, 6/10. 6/ 
9. 6/12, 4/6, 12/12. ffUTSHl 1, 

?*h"7-£tiailLT»<b*i.*tfyT5 h\ JJ&KUT 

/7-xiiX7Xh?-t^i^. #yr$Ffctf 
y jjtww 3-;k sKU ratrp-y^y a-aoui 
^ y r h 7 * f- u- v 3 -^fc <?>7o v ? 3 # y v 

E P D MXti A B STSEttS-WsK UTS HXI43 

# y t 5 h*6*b*ss ft* . iiit y * u 7 a y% 

®ffi*?*V T 5 HO***!* 5 0»4%OT. #* L < 
(±2 JIfcffi L«±2 SltXCTFC* 

*. '±j4LfcjK!J TWOTIfcibJHfcWlUfci 

J&&Hffifc7y- FTSr h L^4»^*#£1K9&*# 

asms *ro ^iwHFjypi***^ w 

L/C, ±!ex^y-;U;iS^jSa??* 5: fi^"CS>S. 
[0067]**, *J^W«^tt»ll»ih3Ht 

ssa^frfit*j^'c^ffii3fi-fifiiA t ixio8~ixi 

01 3 (£>/□> flMfflrtWfTCWWEftLir^JBt 

fc TW«l»jfc«***»**i 
fc fc J: *) ?#S i fc & . W , ^WHWfcfcv . x 

[R19] Y^O. 27dX 

[0072] mxvxi'7 a y&mmmcowM. y < g 

/m2 ) #0. 2 7 (m- 2 • L • 10#- g~ 1 ) • 

<Kg/D • x (g/io#) jc«to*aj$<i*«*e 

IBS'- h^WW««tt*WS*^T^*il:fcJ: 

[18:20] 2SXg40 

[00743 #V*ls7 jyjM&Mm&tt&t&xv* 
<yms^<r>Mvyyu-vA y x#2g/i o 



gmmmmmiXiwmmuzM.mt ttz 

BWi J IS K6 9 1 1 ( 1 9 9 5 ) t3Mlll/CSI£ 
«03sJn*{±, 2~3 0fi*%##*L<. 5-2 5ftl 

o#* t< . 1 o~2 omm%tf%.izmi*>\ 
mam-ffi 2 msxmm^i^wfom^if^ '+#t 

&m^mm<7)Bmmmmiz%z>mtfh£> t 

mz. 3cffi*«lfHS*<^«8ft*Wfc*4. 
[0068] *#5J<DWK&S*U:, Hi* Lfc «fc 0 1, 

MHMHWWfc LT^K3 0 0 ( g/L) W±^) 
[0069] Sic. *JHB«l!Hi««*fc*JV»Ttts o 

fig^si«* s #i^^y *\s~7 a y?mw%frt>ts:h% 

y^®B!c0pOl^7a-W b : X (g/1 0#) fc, 

W^V^Uy -f y»«lM<0ff* : Y ( g/m2 ) fc, 

fmis-hWfig. : d ( g/L) fc#. Tie ( 1 ) ~ 

( 4 ) £«>M£ilt£?* - fc **'»* U^. 
[0070] : d fc , fS^'J 3j"V-7 -f 

a-W-f h : Xfc. WtfVXisy k ygflUMoiHI : 
Yfc*<, TIE ( 1 ) — ( 4 ) *OBD»Sr»t UT^V^ 
H!l1t^ff^S^)%aW^3^Sfcfttc, 

aasii^ffifit^i x 1 0 1 3 (q'/d) jaroswua 

**** - fc #-C£ ^rv ^ . 
[007 1 ] 



(1) 

%?S^- h lzWB^&%&{\&WtMk$M<7)X Otis 

7 y&mmm<n?mmff±%-t%htz>sb. tnmzx 

S. ft, tf'J *w -f y^HM^?M : Y ( g/ 
m2 ){±0. 2 3dXmTT'fc£ifc#MK$?tU^ 
[0073] 



(2) 
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mmtf&Tt&mih o , 4 0 %t 1 oft£*ii.6i§ 

£ffi¥fttt*^«#*+fti: ****** h . 

&ffilitf);></H-7n-Mt- : Xi4, *?£L<f±5-4 
0 (g/1 Oft) . jg£J?£L<iA8~4 0 (g/1 0 
ft) 

[0075] 

[&22] 100£d£450 
[0 0 7 83 dfr'lOO (g/L) 

SWfctfjfcWU** 1 * 0 , 4 50 (g/L) £i@;cS*S 

5^h«»K: d(i, *f£L<lil 2 0-3 0 0 < g/ 

[00793 *»WflWI»ifi#fc*JJtiiMatl«li* 

mzmfo-t h Z. k iz X 0 , H!tt¥«Wa«3iKfc:l$fc:ft 

m£»mm*wm<nMzttz-£h z t izx 0 , $ 
tcmm&WMfomkzmffitz z t #-e# * 

[00803 WWItffcK'J *1"7 -r >**IIMj&»4>** 
^<iBIJi^** ? 8 0-3 8 0 (g/m 2 ) . g^ffi 
[£233 

[00823 

[&24] 5gX'g40 

[00833 

[£253 70^Y'^300 

[00843 

[£263 100Sdg450 
[0085 3 ±ie (5) - (8) jKOMMkLXU. IS 

%imm<r>n%. ■. y * 1 0 g/m 2 5fcftc: 

zmv&immmmmthz.tizx'o+ttZMi 
zn&t^o mmm&xz 0 . y ■ w 3 0 

fli<0*;t/h7n-W I- : X'*vjN§-f gim-Slzii. 

0. fe?5v-hoaLfi^ra** j ffiT-ri>^* { S)0. x* 



[£213 5^Y<80 --(3) 

[ 0 0 7 6 3 tfll ^7 4 yjRflnW^tt : Y#5 g 
/m2 *St^)^(i, fl«|»jhttlfi, HHt*ifw«iS* 
+ftt&SL#l>tf U*U7 ^ v$tfflgJ|*)$j£#rai 

0 . y 2:«i%%ff»7)iyttt 

* : Ytt, jffi L<l±5-4 0 ( g/m^ ) „ jgfc$?£ 

L«i5-30 (g/m2 ) T'fcS. 

[00773 

(4) 

BJi<W**«5 (g/m2 ) ULh, 80 (g/m2 ) * 
jrc$>9. JKfis/-KO»«: d (g/L) fc, K£J§ 

o-l~f b : X' (g/1 0*) k. m.[HM?)WM.:Y' 
( g/m2 ) k&. TIE ( 5 ) - ( 8 ) 5S<OB3G&£}1tJg: 
r*L £j£®liJI«0$PS#8 0 (g 
/ m 2 ) *i»*>*£fctt. PM^O^Sft^JKa^-l-ft 

ktset^o , -n. ntftmmm<?)wa;tf3 8 0 ( g 

/m2 ) *jB£4*£fctt. ««f^*«ll*tti«feb 

[00813 

(5) 



(6) 



(7) 



(8) 

#4 0 (8/1 0») *S£S*£fcli. fi?H»lt«^ 

4 . Zom. ±15 ( 5 ) Rtf ( 8 ) a^WMiiRie 

(1)5.1/ (4) iCkiaW'Cfc*. 

[0 086 3 fti^l: Y" (g/m2 ) {±0. 
2 3dX , t[Tt"fcSik* I Ht:ff^Lv\ X, 
^;WF70-1^^ h : X'te, ifiL<{48-40 (g/ 
1 Oft) , 38fc#*L<lil 0-4 0 (g/1 Oft) T 
$>0s Y'<± s ff^L<{i8 0-3 0 0 

(g/m2 ) s S(-»^L<(il 0 0-2 5 0 (g/m 



Y'^0. 27dX' 
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<<il 20-300 (g/L) T£>&. 
[0087] *HB^{3*3^l>^lil^^H7a-V 

b?. J IS K72 1 0 ( 1 999) cDA^£^::^fS8al. 
T. li<!i8&J£230'C, <ifffi2 1. 18NT-ilg-rSt 

mmm^nvyu-vA t-vruxizxm 
[0088] xwmmz&vzmwimnwmi. im* 

oT3<tf>S>fti>. SaMKlfcfc*^ 81BiJf#7-r 5- 
[0089] 4WfftCiS(t«9Kfi^- h*** : dO 

[ o o 9 o ] mz. ms^m^x^mmmm ( s 
/ m 2 ) mzmmmmfa(mm£ r )'&f8. 

^O^v—h^lf* (g/m2 ) £|ffl«0JKSi'- h 
COJf^ (mm) rfcLfcfcfcJMSSaU affii'-h*) 
**<*/L) ft*. 

[0091] *»HB<0fHWI6ia#fc*J^TJi. m®V£ 

[$28] 2=S0S£4O 
[0095] M4ittl«»1llftt«StflmK>^^f 
7EJ-W h : >S^2 ( g/1 0#) *Slc0^ti. ft 

0. 4 0 (g/10#) £ 

ft?»)I^£tgj£ti>g^Bi^»'b7a-U 
-f h : 014, W=3~3 5 ( g/1 0*) . #K8-3 
5 (g/10#) X'h&Ztm&lt>\ 
[00 96] 

[&29] 0. 5go//3 (11) 

[0 0 97] ct/fiifiO. 5jm<D%&\t. ftftffiJM 



7P-M h : a ( g/l o*) ftWMSlfcflWi 
■rSS*flaiS^/Wh7n-^>f b : /J ( g/1 0#) 
fc**Tt5 ( 9 ) ~ ( 1 1 ) s$«*fli*»t£l/tv^£i: 

ntmbit^xm*-? h y-fmmm&t zzttm 

L^tzib. mzTtl ( 9 ) — ( 1 1 ) &;0MBtZf!t&t 
KitJPJ^^^h7a-U-f h : a fc ISl^fftS 

A h : /3 klSl^Tia ( 9 ) ~ ( 1 1 ) HV?m&%i%- 

LTV^£fc##4U*. 

[0092] 

[ft27] 10S« (9) 

[009 3] %mtj±fflWi'h7V-l"( h : 0#1 
0 ( g/ 1 0#) *)!c0*§£te, HWffijUtflWttKjWE 
-rrT^€R6jtSI^*v h^-S'flBISrJ&KT'S^Sr 
ft> ^mitJWO^/l^o-W h : a 
(4, 35IC1 0-1 5 0 (g/10#) XhZZttflfri 
U>. 4fe, f^Kik8iR4^h70-W ha (Oft 

h7U-k>f h^#=5rtlWI»iBW««^i, S^^h 

rtcwasif <^ty 7 ^ xfrcm&ztixti^iEmz 

^h7o-W h*ffl«f SifcjftWfc^rS*^ 

$>s*\ aisiai^ti^L-c :s F%<i«t 9£*-rs it^ 

*5*3trb5 0 0 (g/1 0*) 
[0094] 



(10) 

mm-hmtmm^BMip^i-^'x. ^mmitm 

^f^7V-^<7)tc0^%^{4, (a/0) Zmz2. 5 

tCl-2 5 0, #£1~1 5 0-C'^l>^i:* ? »4t^. 
4fcs ^SttUIJl**!^**^^^^^*^, ft 

hi:|5)^tL<{i-?-ixlil±^i.-t* < l6ta^-hO 

^S|5SiBPl^^h7n-W-f K^iSli. wEffiih^l 
<r««teHi>fe"f , J I S K7210(1999)O 

tmzm&Lx. wata«2 3ox:, <?S2 1 . 1 sn 



((13) )03- 
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^jh*0*SfcfcL iJE ( 9 ) ~ ( 1 1 ) 
[0098] 

[ o o 9 9 j hshbl JtKfflfctffflUfcffliB. eiiflir 

V>TJi^/Wh7D-W N&3UwMFRi:fH\ 

[oioo] sKuroeuyjiWBIi 

Mil : (*) ^yH^UV-itiS. i&f n £J7 04 
U (rneuy-xfi/y/n-y^M^) (MP 
R : 5g/10#) 

StaiH :ty7n7- (ft) fflBL »&SD6 3 2<D 
laUKSPB (ToevyjRiWig) (MFR : 1 0g/10#) 
™iI:^yTUV- <tt)tt». (&F n £PM87 0 

a (meu>-if uyrnv?^^*) (mf 

R : 1 7g/10#> 

(SJSIV : iJHSESlWIS* «*) ttIL J 9 5 0 HP 

(roei/y-xfi/yyo7;*i^*) (mfr: 

3 2g/10#) 

W : ffiXCHMia* (80 ft*. J8j.fi.£E 2 0 0 GP 
{ruVVym&MiiW) (MFR:2g/10^) 
ttlKVI : ty7D7- (80 tt£L «fl*SD6 3 2 

(roei/yjfiiiB) (mfr : 3. 2«/io$h itjfcfl: 

&J£: 134-C) 

fflliVl I : atfEEiiMfc* (80 ttSL ifiift* J 7 5 0 H 
P (7*Db>y-Xf-Uy7'D-y^itfi^#) (MF 
R : 1 4*/10#> 

[ o i o i ] *y v-^-f r^mKit^J 

K. Mifli^IRGASTAT P18 

SK+tfUTSF) < M F R : 1 7 g/10#\ : 1 8 

Or, IftAfldUS: 14 3*0 

§L j8j,&£IRGASTAT P2 2 {XV3i-T)l>X.XT~>VT 

Sh'+.-KUriK) (MFR: 2 1g/10#\ Ibft : 2 2 

00 ttJMtilft: 17 2'C) 

fflBC : =M3fiiaa=*4fttl!. 

h3 180 (#>JX-f^f^75H) (MFR: 

7 0g/l(tfh SL* : 1 6 0"C. S&PErffcfflJt : 1 1 7°C) 

ftjjgD : H# • r^tf^ • jKU ^ $#^X8u££ltSL 

i^sDioo (xf-w-y^r^^-y-7-) (mf 

R : 2 0g/10fl\ jK£ : 9 2'C. ttMHlft : 6 40 

A S 1 7 0 ( 4^T =-*7 Ai&m'kGgmitW ) ( M 
F R : 1 0 Og/lOftfcLL HA :8 0V) 

300 (*yx~ ^-HfJ7Dei/yrn7?ftt^ 

ft) (MFR : 1 0 Og/KtfHXt. MA : 1 3 6*C, *§ 



Aftfift: 81V) 
[0102] #ffi«tt^M> iBN 

g : mv9$y&&&m. mass- i o o t^y 

■fe'jy^yx^lz-b) (Ul^:65*C) 
*BB$B#lCt5V^-C©lii^fi0it^{±, J I S K 7 1 2 1 

- 1 9 8 7 \zWkLzm>hixhM3mg.<r>ztX'h 

1. ff, DSC&mzii^TV-?tf2^V.±.WlZ>%> 

[0 10313WW1, 2, 4-7. JHRW1-5 
Ommtlgl 2 0mmc02&Ofl'dJ&fr<?&&:?>'T 
T, rtSfc^p. ) ffMffl^ffaj«gfcLTl:S5 0mm 

mmfizm t omm timm, t-thtnh^ m& 1 4 0 

[0104] ifcf, ii^y- h fcJWWSfcfcfc. # 

y 7-d ya^g ( nmvi ) 1 0 0 srac** it . 

^tSlffli^J (UA: 1 0 9*0. MFR : 5. 4g/10#<9 
ttWfcKyxf-l' >HtJS 1 0 OSfi&KttLt^xytJ? 

£ IT , i£@ 9 0 m mfiOff ti}^cOJIf4tSAP Kf£;K y 7* 

oewy^lii (ttffivi) fc*tiSllttWfc**ifrU Jd 
«sbiku' ^2 o ovi,zmmtitz®mMmm.it®b 

ons%frh%hm&mm\mm 1 o o 

fflHWdtfb-Cl. 2-2. sai^^^Si^lcffA 

^v^rs5iei:S9 0mm(7)ffajii60Tci[iBi^ass 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyolefinic resin laminated foam having sufficient 
antistatic effect immediately after molding, not damaging antistatic effect by washing, usable for 
a returnable use and having sufficient strength. 

SOLUTION: The polyolefinic resin laminated foam is formed by laminating a synthetic resin layer 
on at least the single surface of a polyolefinic resin foamed sheet and the synthetic resin layer 
has a polyolefinic resin layer as an outermost layer, and a polymer type antistatic agent is 
added to the polyolefinic resin layer so that surface resistivity becomes 1 x 1013 (^/(square)) 
or less. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Polyolefine system resin laminating foam which this synthetic-resin layer is the thing 
of one or more layers which has a polyolefine system resin layer in an outermost layer of drum in 
the laminating foam which comes to carry out the laminating of the synthetic-resin layer to at 
least one side of a polyolefine system resin foaming sheet, and is characterized by the polymer 
type antistatic agent containing so that surface specific resistance may become this polyolefine 
system resin layer below 1x1013 (omega/**). 

[Claim 2] Polyolefine system resin laminating foam which this synthetic-resin layer is the thing 
of one or more layers which has a polyolefine system resin layer in an outermost layer of drum in 
the laminating foam which comes to carry out the laminating of the synthetic-resin layer to at 
least one side of a polyolefine system resin foaming sheet, and is characterized by the antistatic 
agent containing in this polyolefine system resin layer so that the surface specific resistance 
after ultrasonic cleaning by ethanol may be set to 1x108 to 1x1013 (omega/**). 
[Claim 3] A synthetic-resin layer consists of a polyolefine system resin layer of a monolayer. 
Consistencyid of this polyolefine system resin foaming sheet (g/L), The melt flow rate of the 
polyolefine system resin which constitutes the polyolefine system resin layer of this monolayer : 
X (g / 10 minutes), Basis weight of the polyolefine system resin layer of this monolayer 
Polyolefine system resin laminating foam according to claim 1 or 2 to which Y (g/m2) is 
characterized by satisfying the relation of following the (1) - (4) type. 
[Equation 1] Y<=0.27dX .... (1) 
[Equation 2] 2<=X<=40 .... (2) 
[Equation 3] 5<=Y<80 .... (3) 
[Equation 4] 100<=d<=450 .... (4) 

[Claim 4] It consists of a polyolefine system resin layer which the basis weight of a synthetic- 
resin layer is 80-380 (g/m2), and are. The basis weight of the polyolefine system resin layer 
which constitutes the outermost layer of drum among the polyolefine system resin layers of 
these two or more layers is under 80 (g/m2) more than five (g/m2). Consistency:d of this 
polyolefine system resin foaming sheet (g/L), The melt flow rate of the polyolefine system resin 
which constitutes the inner layer which consists of resin layers other than this outermost layer 
of drum among the polyolefine system resin layers of these two or more layers : X' (g / 10 
minutes), Basis weight of this inner layer: Polyolefine system resin laminating foam according to 
claim 1 or 2 to which Y 1 (g/m2) is characterized by satisfying the relation of following the (5) - 
(8) type. 

[Equation 5] Y'<=0.27dX\... (5) 
[Equation 6] 5 <=X'<=40 .... (6) 
[Equation 7] 70 <=YX=300 .... (7) 
[Equation 8] 100<=d<=450 .... (8) 

[Claim 5] Polyolefine system resin laminating foam according to claim 1 to 4 characterized by 
the base material resin which constitutes a polyolefine system resin foaming sheet being a 
polypropylene regin. 

TCIaim 61 Polyolefine system resin laminating foam according to claim 1 to 5 characterized by 
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muscle and a continuation layer is formed in it. And the approach of carrying out the heat 
lamination of the film which manufactured at the extrusion lamination method which can form the 
continuation layer of the antistatic agent which distributed in the shape of a muscle 
comparatively easily from the reason for being easy to form the antistatic-agent content resin 
layer to which orientation of the constraint on the temperature of melting resin was carried out 
small and moderately at the time of melting kneading of an antistatic agent or the laminating to 
the foaming sheet of an antistatic-agent content resin layer compared with a co-extrusion 
method, or another process is also employable. 

[0014] Manufacture by the extrusion-foaming method of the foaming sheet in this invention is 
explained in full detail. This foaming sheet can be obtained by extruding and foaming to the 
bottom of low voltage through the die which attached this melting kneading object at the head of 
an extruder, after kneading with a foaming agent, while carrying out melting of the base material 
resin within an extruder. In order to form as sheet-like foam, the approach of carrying out [ the 
approach ] extrusion foaming, and obtaining tube-like foam, clearing this tube subsequently, and 
making it into the shape of a sheet from the lip of this die, is preferably adopted using the 
circular die which has an annular lip. In addition, it is also possible to manufacture by the 
approach of replacing with a circular die and extruding from flat dies, such as a T die. 
[0015] The base material resin which constitutes the foaming sheet of this invention is 
polyolefine system resin, and a polypropylene regin, polyethylene system resin, etc. are 
mentioned as this polyolefine system resin. Polyolefine system resin is rich in flexibility, and it 
excels in physical reinforcement such as tensile strength, and has chemical resistance, and it is 
that of extrusion-foaming nature proper and is the raw material which was excellent as 

base material resin which constitutes the foaming sheet of this invention, and the polypropylene 
regin which is excellent in rigidity or thermal resistance also in polyolefine system resin is 
preferably used especially in this invention. 

[0016] As the above-mentioned polypropylene regin, a propylene homopolymer or the copolymer 
of a propylene and other olefins which can be copolymerized is mentioned. As other 
copolymerization components in which a propylene and copolymerization are possible, the alpha 
olefin of ethylene or carbon numbers 4-10, such as ethylene, 1-butene, an isobutylene, 1- 
pentene, a 3-methyM-butene, 1-hexene, 3, a 4-dimethyl-1-butene, 1-heptene, and a 3-methyl- 
1-hexene, is illustrated, for example, moreover — even if the above-mentioned copolymer is a 
random copolymer — a block copolymer — you may be — further — again — duality — you 
may be not only a copolymer but a ternary polymerization object Moreover, these polypropylene 
regins are independent, or two or more sorts can be mixed and used for them. 
[0017] When using the above-mentioned copolymer as base material resin which constitutes a 
foaming sheet it is desirable that the copolymerization component contains 25 or less % of the 
weight in a copolymer especially at 15 or less % of the weight of a rate. Moreover, the lower limit 
with the desirable copolymerization component contained in a copolymer is 0.3 % of the weight 
[0018] That in which melting tension contains a high polypropylene regin as suitable resin for 
extrusion foaming also in the above-mentioned polypropylene regin as compared with a general 
polypropylene regin is desirable, and the polypropylene regin which contains a polypropylene 
regin with this high melting tension 15 to 50% of the weight especially is desirable from having 
the manufacturing cost, the recycle nature, and extrusion-foaming of this invention 
laminating foam. With in addition, a polypropylene regin with this high melting tension As 
[ indicate / for example, / by the patent registration No. 2521388 and JP,7-53797,A ] (1) The 
polypropylene which has less than one branching characteristic and remarkable strain-hardening 
elongation viscosity, (2) [ whether (a) Z average molecular weight (Mz) is 1.0x106 or more and ] 
Or the ratio (Mz/Mw) of Z average molecular weight (Mz) and weight average molecular weight 
(Mw) is 3.0 or more, (b) And [ whether the balanced compliance Jo is more than 1.2x10-3m2/N 
and ] Or the thing whose shearing distortion recovery Sr/S per unit stress is more than per 
second 5m2/N, (3) the compound containing a radical polymerization nature monomer, radical 
polymerization initiators, additives, such as styrene, etc. The polypropylene regin by which 
refining was carried out by a polypropylene regin's fusing and carrying out melting kneading more 



regin obtained by carrying out melting kneading of (4) polypropylene regins, an isoprene 
monomer, and the radical polymerization initiator is mentioned. 

[0019] Moreover, what has the rate of an insoluble solution component to an ebullition xylene 
that it is low also in a polypropylene regin with the above-mentioned high melting tension is 
desirable. 

[0020] The rate of the above-mentioned insoluble solution component makes a sample the 
polypropylene regin which weighed weight precisely, or its foaming sheet After paying a sample 
into about 145-degree C xylene and carrying out heating reflux for 8 hours, it filters promptly at 
the wire gauze of 100 meshes. Subsequently, after drying the ebullition xylene insoluble solution 
component which remained on the wire gauze in 20-degree C oven for 24 hours, weight [ of an 
insoluble solution component ] G (g) is measured, and it asks by the following formula (9). It is 
desirable that the rate of an insoluble solution component is 0 - 10 % of the weight, and it is 0 - 
2 % of the weight still more preferably zero to 5% of the weight more preferably. Lower resin has 
the more desirable rate of an insoluble solution component at the point which is excellent in 
recycle nature and leads to cost reduction. 
[0021] 

[Equation 17] 

The rate of the insoluble solution component after desiccation (% of the weight) 
= G(g) / [sample weight (g)] x100 .... (9) 

[0022] In this invention, when it constitutes the base material resin of the above-mentioned 
foaming sheet from a polypropylene regin, what mixed other resin to the polypropylene regin if 
needed further can be used. As other resin, for example lonomer; ethylene-propylene rubber, 
Rubber, such as a styrene butadiene rubber; A styrene-butylene-styrene block copolymer, A 
styrene-isoprene-styrene block copolymer, a styrene-butylene-styrene block-copolymer water 
garnish, A styrene-isoprene-styrene block-copolymer water garnish, ethylene-octene block 
copolymerization, Thermoplastic elastomer, such as ethylene-butylene block copolymerization; 
High density polyethylene, Low density polyethylene, straight chain-like low density polyethylene, 
straight chain-like superHow density polyethylene, Vinyl chloride system resin, such as ethylene 
system resin; butene system resin; polyvinyl chlorides, such as an ethylene-butene copolymer 
and an ethylene-maleic-anhydride copolymer, and a vinyl chloride vinyl acetate copolymer, 
styrene resin etc. is mentioned. When mixing other resin of these, as for the amount of mixing, it 
is desirable to carry out to 40 or less % of the weight of base material resin AUW. 
[0023] When it constitutes the base material resin of the foaming sheet in this invention from 
polyethylene system resin, moreover, as this polyethylene system resin What the copolymer 
which consists of the homopolymer of ethylene or ethylene, and an alpha olefin whose carbon 
number is 3-12 pieces contains 60% of the weight or more in base material resin is mentioned. 
Specifically High density polyethylene, medium density polyethylene, low density polyethylene, 
straight chain-like low density polyethylene, What mixed the resin of others, such as propylene 
system resin and polystyrene system resin, at one sort or two sorts or more of mixture and 40 
more or less % of the weight of the rate which are chosen from straight chain-like super-low 
density polyethylene and an ethylene-vinylacetate copolymer is mentioned. 
[0024] As a foaming agent for manufacturing the foaming sheet in this invention, an inorganic 
system physics foaming agent, an organic system physics foaming agent a decomposable 
blowing agent, etc. are used. A carbon dioxide, air, nitrogen, etc. can be used as an inorganic 
system physics foaming agent As an organic system physics foaming agent the ether, such as 
halogenated hydrocarbon, such as ring type aliphatic hydrocarbon [, such as aliphatic 
hydrocarbon, such as a propane n-butane i-butane a pentane, and a hexane, a cyclobutane, and 
a cyclopentane, ], 1, 1 and 1, 1-tetrafluoro ethane, 1, and 1-difluoroethane, methyl chloride, ethyl 
chloride, and a methylene chloride, wood ether, and the methylethyl ether, etc. can be used. 
Moreover, as a decomposable blowing agent, an AZOJI carvone amide, 

dinitrosopentamethylenetetramine, azobisisobutyronitril, sodium bicarbonate, etc. can be used. It 
can mix suitably and these foaming agents can also be used. In addition, especially in this 
invention, it is desirable to use a physical foaming agent when obtaining the foaming sheet of low 



[0025] Moreover, the foaming sheet in this invention can add various additives if needed. As an 
additive, inorganic bulking agents (talc and a silica also have a function as a cellular regulator.), 
such as cellular regulators, such as a reaction mixture with the acid salt of inorganic powder, 
such as talc and a silica, or a multiple-valued carboxylic acid, a multiple-valued carboxylic acid 
and a sodium carbonate, or sodium bicarbonate, talc, a silica, a calcium carbonate, clay, a zeolite, 
an alumina, and a barium sulfate, a thermostabilizer, an ultraviolet ray absorbent, an antioxidant, 
a coloring agent, etc. are mentioned. Moreover, an antistatic agent and an antimicrobial agent 
may be blended. 

[0026] 60% or more, as for the rate of a closed cell of the laminating foam in this invention, it is 
desirable that it is 70% or more, and it is still more desirable that it is especially 80% or more. 
When the rate of a closed cell becomes lower than 60%, there is a possibility that the rigidity of a 
foaming sheet and compressive strength may fall, for example, the physical reinforcement of the 
box which processes laminating foam and is obtained, a container, etc. may fall. 
[0027] rate [ of the laminating foam in this description ] of closed cell: — S (%) — ASTM D — 
2856 - 70 — indicating — having — **** — a procedure — C — being based — Toshiba — 
Beckmann — incorporated company — make — air — relation — an aerometer — 930 a 
mold — using it — measuring — having — a laminating — foam — truth — the volume : 
Vx — from — the following — (— ten — ) — a formula — computing — having . 
[0028] 

[Equation 18] 

S(%) = (Vx-W/rho) x100-/(Va-W/rho) — (10) 

[0029] However, in the above-mentioned (10) formula, Vx is the true volume (cm3) measured by 
the above-mentioned approach, and is equivalent to the sum of the volume of the resin which 
constitutes the laminating foam used for measurement, and the product of the closed cell part in 
the laminating foam used for measurement complete [ cellular ]. In addition, Va, W, and rho in the 
above-mentioned (10) types are as follows. 

[0030] Va: Apparent volume of the laminating foam calculated from the dimension of the 

laminating foam used for measurement (cm3) 

W : total weight of the laminating foam used for measurement (g) 

rho : consistency of the resin which constitutes laminating foam (g/ cm3) 

In addition, the consistency rho of the resin which constitutes laminating foam can perform 

actuation to which degassing of the air bubbles is carried out from this laminating foam with a 

heat press, and can ask for a consistency from the obtained sample. 

[0031] In addition, since a test piece must be contained in the incompressible condition to the 
sample cup of attachment in an air relation aerometer, it is cut so that length and width may be 
set to 2.5cm and height may be set to 4cm, respectively, and the appearance volume makes it 
the thing of 3 25cm. However, when the thickness of laminating foam does not fulfill 4cm, two or 
more sheets are used as a test piece combining the test piece for measurement cut from this 
laminating foam so that 3 might be approached most 25cm. 

[0032] As base material resin which constitutes synthetic-resin layers other than the outermost 
resin layer in this invention The same polypropylene regin and polyethylene system resin as a 
foaming sheet, others, In that the saponification object of the ethylene-vinyl acetate copolymer 
which has functionality, such as gas barrier nature, vinylidene chloride resin, polyamide resin, etc. 
are mentioned, and a foaming sheet, a polyolefine system resin layer, and fitness are pasted 
especially In order it is desirable to use the thing of the same kind which shows sufficient heat 
adhesive property as for the resin which constitutes this synthetic-resin layer, an outermost 
resin layer, and a foaming sheet and to obtain cheap laminating foam As for this synthetic-resin 
layer, it is more desirable to use what blended the base material resin of a foaming sheet and a 
recycle raw material of the same kind. 

[0033] moreover, as base material resin which constitutes the outermost resin layer which 
constitutes all the synthetic-resin all [ a part or ] In that the same polypropylene regin as a 
foaming sheet and polyethylene system resin are mentioned, and a foaming sheet, or other 
synthetic-resin layers and fitness are pasted As for the resin which constitutes them, it is 



order to obtain cheap laminating foam, as for an outermost resin layer, it is more desirable to use 
what blended the base material resin of a foaming sheet and a recycle raw material of the same 
kind. 

[0034] Moreover, adding additives, such as an antimicrobial agent and an elastomer, more than a 
kind to the base material resin which constitutes the synthetic-resin layer containing an 
outermost resin layer can make the laminating foam of this invention more functional. 
[0035] Organic system drugs, such as inorganic system drugs, such as what supported the metal 
(ion) with antimicrobial activity, such as silver, copper, and zinc, to support as the above- 
mentioned antimicrobial agent, for example, a silver zeolite, a copper zeolite, a silver support 
phosphoric-acid zirconium, and silver support silica gel, an antimicrobial agent using the oxide 
system photocatalyst represented by anatase mold titanium oxide, a benzalkonium chloride, 
chlorination polyoxyethylene trialkylammonium, a polyhexamethylene biguanide hydrochloride, and 
chlorination 3-(trimethoxysilyl) propyldimethyloctadecyl ammonium, etc. are mentioned. 
[0036] The consistency of the synthetic-resin layer containing the outermost resin layer in this 
invention is more than 300 (g/L) preferably, and consists of a consistency of base material resin, 
i.e., non-foaming resin, still more preferably. When the consistency of a synthetic-resin layer is 
more than 300 (g/L), the object disposition top effectiveness by carrying out the laminating of 
the synthetic-resin layer, the functional addition effectiveness, the improvement effectiveness in 
an appearance, etc. can be demonstrated. 

[0037] In this description, measurement of the consistency of a synthetic-resin layer and the 
outermost resin layer in a synthetic-resin layer starts a resin layer to measure a consistency 
from laminating foam, and is called for by carrying out division process by the volume (L) called 
for from the dimension of the sample which started the started weight (g) of a sample. 
[0038] As for the laminating foam of this invention, the outermost resin layer contains the 
polymer type antistatic agent (the so-called permanent antistatic agent), and the surface 
specific resistance of an outermost resin layer contains the antistatic agent polymer type [ this ] 
the 1x1013 (omega/**) following to the polyolefine system resin which constitutes an outermost 
resin layer so that it may become below 1x101 1 (omega/**) still more preferably the 1x1012 
(omega/**) following preferably. In addition, although especially the minimum of surface specific 
resistance is not limited, it is 1x108 (omega/**) in general. 

[0039] It is thought that it does not demonstrate the antistatic effectiveness if it blends with 
polyolefine system resin simply and the polymer type antistatic agent is not arranged on a resin 
layer front face where it does not say that the antistatic effectiveness is demonstrated, the 
antistatic agent distributed in the shape of a muscle on the polyolefine system resin layer front 
face and a continuation layer is formed (henceforth the network structure). 
[0040] This network structure is easy to be formed by applying moderate orientation, in case an 
outermost resin layer is formed. Therefore, as for an outermost resin layer, from a viewpoint of 
forming the network structure, it is desirable to form by the extrusion lamination method or the 
heat lamination method. 

[0041] On the other hand, a polymer type antistatic agent is very expensive, and the amount 
used is restricted in order to manufacture the product of a low price. Therefore, it is enough as a 
polymer type antistatic agent just to blend only with the outermost resin layer of laminating 
foam, and, as for this outermost resin layer, it is desirable to make it as thin as possible, to 
reduce the amount of resin, and to form by less than two two or more basis weight 5 g/m80 
g/m. 

[0042] Thus, it is desirable to adopt a co-extrusion method from a viewpoint of forming the 
outermost resin layer which made it as thin as possible and reduced the amount of resin. 
[0043] When surface specific resistance exceeds 1x1013 (omega/**), the antistatic 
effectiveness becomes inadequate, electrostatic charge is accumulated in the front face of 
laminating foam, and dust adheres. 

[0044] Measurement of the surface specific resistance in this description is JIS fundamentally. It 
shall carry out based on K6911 (1995). Surface resistivity is measured and let the average of the 
obtained measured value be surface specific resistance, after cutting down three pieces of test 



[ vertical ] to the direction of extrusion of a foaming sheet and specifically leaving a test piece 
under 23 degrees C and the ambient atmosphere of 50% of humidity from the obtained laminating 
foam for 24 hours. In addition, the above-mentioned measuring method is JIS. Although the 
condition was adopted in this description since condition adjustment of a test piece was to be 
performed based on K6911 (1995) by leaving it under 23 degrees C and the ambient atmosphere 
of 50% of humidity for 24 hours Since a polymer type antistatic agent is blended in this invention, 
the surface specific resistance which was not based on the conditions of neglect time amount or 
humidity, but was stabilized from immediately after laminating foam manufacture is shown. 
Therefore, even if it leaves the laminating foam of this invention on the above-mentioned 
conditions for 24 hours and does not carry out it, it demonstrates the outstanding effectiveness 
it is ineffective to the laminating foam which shows the same surface specific resistance as 
abbreviation. 

[0045] in this description, the surface specific resistance of an outermost resin layer becomes 
below 1x1013 (omega/**) — as — **** — a polymer type antistatic agent forms structure like 
the network structure of fully demonstrating the antistatic engine performance, into the base 
material resin which constitutes an outermost resin layer structurally, and it means that static 
electricity can be conducted through this structure. When such structure is not formed, even if 
the polymer type antistatic agent is blended, it is difficult for surface specific resistance to 
obtain the outermost resin layer below 1x1013 (omega/**). 

[0046] In this description, as for a polymer type antistatic agent, number average molecular 
weight shows at least 300-300000, and the thing of the resin with surface specific resistance 
smaller than 1x1012 ohms which is 600-15000 still more preferably preferably 300 or more. 
Moreover, the polymer type antistatic agent in this description may contain mineral salt or the 
low-molecular-weight organic proton acid salt 4, for example, LiCIO, UCF3S03, NaCI04, UBF4, 
NaBF4, KBF4 and KCI04, KPF3S03, calcium (CI04)2 and Mg (CI04)2, and Zn(CI04) 2 grade. In 
addition, the upper limit of the number average molecular weight of a polymer type antistatic 
agent is about 500000. 

[0047] the above-mentioned molecular weight is conversion **** number average molecular 
weight (polystyrene reduced property) using the calibration curve obtained from the polystyrene 
of molecular-weight known using gel permeation chromatography. 

[0048] In this description a polymer type antistatic agent specifically Polyethylene oxide, 
polypropylene oxide, a polyethylene glycol, A polyether, polyester amide, a polyether ester amide, 
One sort chosen from quarternary ammonium salt, such as ionomers, such as an ethylene- 
methacrylic-acid copolymer, and a polyethylene-glycol methacrylate system polymer, Or in a 
copolymer with two or more sorts of mixture or two or more sorts of copolymers, and the resin 
of others further, such as them and polypropylene, etc. into a chain, it has a polar group and 
complexing or the resin which can carry out a solvation mentions mineral salt or a low- 
molecular-weight organic proton acid salt — having — mineral salt or an organic proton acid salt 
— complexing — or the solvation has been carried out In addition, the upper limit of the melting 
point of a polymer type antistatic agent is 270 degrees C in general, and a minimum is 70 
degrees C in general, and are 80-200 still more preferably 80-230 degrees C preferably. It 
becomes possible to form said good network structure comparatively easily, maintaining the 
basic physical properties of the base material resin with which an antistatic agent is added when 
the melting point of an antistatic agent chooses the thing of above-mentioned within the limits. 
Moreover, as for the crystallization temperature of a polymer type antistatic agent, it is desirable 
that it is the following (Tc+40 degree C) on the basis of the crystallization temperature (Tc) of 
the base material resin which constitutes a polyolefine system resin foaming sheet. In addition, 
the minimum of the crystallization temperature of this antistatic agent is 60 degrees C in 
general. When the crystallization temperature of an antistatic agent chooses the thing of above- 
mentioned within the limits, and what was excellent in the antistatic effectiveness is obtained 
and it obtains the laminating foam of this invention especially by the co-extrusion method, what 
was excellent especially in the appearance is obtained. 

[0049] The measuring method of the melting point of the resin which constitutes an antistatic 



calculated by the thermal flux differential scanning calorimetry based on K7121-1987. About the 
detail of a Measuring condition, it carries out as follows. 

Melting point: JIS The test piece which carried out condition adjustment of the test piece 
according to the conditions (a part for however, cooling rate/of 10 degrees C.) of the 
conditioning (2) of K71 21-1 987 and 3. test piece is used, and a fusion peak is acquired by 
carrying out temperature up in a part for 1 0-degree-C/. Let temperature of the top-most 
vertices of the acquired fusion peak be the melting point. In addition, when two or more fusion 
peaks appear, let temperature of the top-most vertices of a big fusion peak of area be the 
melting point most. However, when two or more big fusion peaks of area exist most, let the 
arithmetic mean value of the temperature of the top-most vertices of those fusion peaks be the 
melting point. 

Crystallization temperature: JIS In the conditions of the conditioning (2) of K7121-1987 and 3. 
test piece, temperature of the top-most vertices of the exothermic peak obtained at the time of 
cooling rate the temperature fall for /of 10 degrees C is made into crystallization temperature. In 
addition, when two or more exothermic peaks appear, temperature of the top-most vertices of 
an exothermic peak with the biggest area is made into crystallization temperature. However, 
when two or more exothermic peaks with the biggest area exist, the arithmetic mean value of the 
temperature of the top-most vertices of those exothermic peaks is made into crystallization 
temperature. 

[0050] What uses a polyether ester amide and a polyether as a principal component also 
especially in the antistatic agent of the polymer type used in this invention is desirable. These 
antistatic agents can demonstrate the antistatic effectiveness which was excellent, without 
being greatly influenced by the ratio of the melt flow rate of the base material resin of an 
outermost resin layer, and the melt flow rate of an antistatic agent. Furthermore, in order to 
acquire the effectiveness which controls the physical-properties lowering by adding the 
antistatic effectiveness and the antistatic agent which raised compatibility with the base material 
resin of an outermost resin layer to these antistatic agents, and were excellent in them, it is 
desirable to use for a polymer type antistatic agent mixing or the thing which carried out 
copolymerization for polyolefine system resin and a polyamide of the same kind. In addition, it 
means containing preferably considering as a principal component in this description at 85% of 
the weight or more of a rate still more preferably 75% of the weight or more 50% of the weight or 
more. Surface specific resistance can form easily the outermost resin layer below 1x1013 
(omega/**) by forming the network structure etc. by the approach of mentioning later using 
these antistatic agents. 

[0051] The polyether ester amide in this description is obtained by the polymerization reaction 
with the alkylene oxide addition product (2) of a polyamide (1) and bisphenols illustrated below. 
[0052] A polyamide (1) is (a) lactam ring^opening-polymerization object, the polycondensation 
object of (b) amino carboxylic acid, or (c) dicarboxylic acid and the polycondensation object of 
diamine. As a lactam of (a), a caprolactam, an ENANTO lactam, a RAURO lactam, an undeca 
lactam, etc. are mentioned. 

[0053] As an amino carboxylic acid of the above (b), omega-aminocaproic acid, omega-amino 
enanthic acid, omega-amino caprylic acid, omega-amino pel gon acid, omega-amino capric acid, 
11 -amino undecanoic acid, 12-amino dodecanoic acid, etc. are mentioned. 
[0054] As dicarboxylic acid of the above (c), an adipic acid, an azelaic acid, a sebacic acid, a 
UNDEKANJI acid, a DODEKANJI acid, isophthalic acid, etc. are mentioned, and a 
hexamethylenediamine, heptamethylene diamine, octamethylene diamine, deca methylene 
diamine, etc. are mentioned as diamine. 

[0055] Two or more kinds of things illustrated as the above-mentioned amide plasticity monomer 
may be used. A thing desirable [ among these ] is a caprolactam, 12-amino-dodecanoic-acid, and 
adipic-acid-hexamethylenediamine, and especially a desirable thing is a caprolactam. 
[0056] As bisphenols of the alkylene oxide addition product (2) of said bisphenols, bisphenol A (4 
and 4-dihydroxydiphenyl -2, 2-propane), Bisphenol F (4 and 4-dihydroxy diphenylmethane), 
Bisphenol S (4 and 4-dihydroxy diphenylsulfone), 4, and 4-dihydroxydiphenyl -2, 2-butane, etc. 



[0057] Moreover, as alkylene oxide of the alkylene oxide addition product (2) of said bisphenols, 
ethyleneoxide, propylene oxide, 1, and 2- or 1, 4-butylene oxide, and two or more kinds of such 
mixture are mentioned. A thing desirable [ among these ] is ethyleneoxide. 
[0058] As for the melting point of the polyether ester amide which an outermost resin layer 
contains in this invention, it is desirable that it is 230 degrees C or less, and it is more desirable 
that it is 200 degrees C or less. Since temperature of both resin must be made high beyond the 
need in case polyolefine system resin and a polyether ester amide are fused and it mixes if this 
melting point exceeds 230 degrees C, there is a possibility that polyolefine system resin may 
deteriorate. Moreover, when carrying out a laminating by the co-extrusion method, although 
based also on the amount of laminatings of a resin layer, there is a possibility that a foaming 
sheet may become open cell structure and rigidity may fall. 

[0059] When the melting point of a polyether ester amide is 200 degrees C or less, there is 
almost no possibility that the polyolefine system resin which constitutes an outermost resin 
layer may deteriorate, and even if it is the case where a laminating is carried out by the co- 
extrusion method, there is almost no possibility that a foaming sheet may become open cell 
structure and rigidity may fall. 

[0060] The oxy-alkylene ether obtained as a polyether in this description by carrying out the 
addition reaction of the alkylene oxide to a phenols and a divinylbenzene addition polymer, b) 
Diglycidyl ether, such as an alkylene oxide addition product of polyoxy ethylene glycol, a 
polyoxypropylene glycol, a polyoxy butylene glycol, and bisphenols, The amine compound which 
has the aliphatic hydrocarbon radical of the carbon numbers 1-22 (preferably carbon numbers 6- 
22), such as hexyl, n-octyl, 2-ethylhexyl, nonyl, DESHIRU, dodecyl, tetradecyl, octadecyl, and 
oleyl one, Alkyl-sulfuric-acid ester, such as a dimethyl sulfate and a diethyl sulfate; Dimethyl 
carbonic acid, Alkyl carbonates, such as diethyl carbonic acid; Trimethyl phosphate, Alkyl benzyl 
chloride, benzyl chloride, alkyl chloride, The cation mold antistatic agent which is a reactant with 
the 4th class-ized agents, such as various phosphate, such as an alkyl stars picture, or halide, 
and consists of a compound which has two or more quarternary-ammonium-salt radicals in 
intramolecular is mentioned. 

[0061] As the above-mentioned alkylene oxide, ethyleneoxide, propylene oxide, and butylene 
oxide are mentioned, and the copolymer of ethyleneoxide and ethyleneoxide, and propylene oxide 
is [ among these ] desirable, the number of addition mols of alkylene oxide — usually — 1-500 - 
- it is 20-300 preferably and the oxy-alkylene content in the oxy-alkylene ether is 30 - 80 % of 
the weight more preferably 20 to 90% of the weight ten to 95% of the weight. 
[0062] As the above-mentioned bisphenols, alkylene oxide addition products, such as bisphenol 
A (4 and 4-dihydroxydiphenyl -2, 2-propane), Bisphenol F (4 and 4 -dihydroxy diphenylmethane), 
Bisphenol S (4 and 4 -dihydroxy diphenylsulfone), 4, and 4-dihydroxydiphenyl -2 and 2-butane, 
are mentioned. 

[0063] Especially a desirable thing is the diglycidyl ether and such mixture of the glycidyl ether 
of polyoxy ethylene glycol, and the ethylene oxide addition product of bisphenols among the 
above-mentioned diglycidyl ether. 

[0064] Especially a desirable thing is N-alkyl (carbon numbers 1-18) diethanolamine among the 
above-mentioned amine compounds. 

[0065] Especially desirable things are a dimethy! sulfate and a diethyl sulfate among the above- 
mentioned 4th class-ized agents. 

[0066] In order to acquire the effectiveness which controls the physical-properties lowering by 
adding the antistatic effectiveness and an antistatic agent excellent in the polyether ester amide 
or polyether mentioned above, it is more desirable that copolymerization of whether a polyamide, 
and the polyolefine system resin and the polyolefine system resin (number average molecular 
weight is denaturation polyolefine system resin of 800-25000 especially) of the same kind which 
constitutes the outermost resin layer are mixed is carried out. As a polyamide used here, the 
polyamide and copoly amide which were guided from diamine and dicarboxylic acid and/or the 
amino carboxylic acid, or the corresponding lactam are mentioned. Specifically A polyamide 4, a 
polyamide 6, polyamides 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, a polyamide 11, a polyamide 12, the 



isophthalic acid, and/or a terephthalic acid The polyamide and the above-mentioned polyamide 
which add an elastomer and are obtained if needed, and polyolefine, An olefin copolymer, an 
ionomer, or a copolymer with an elastomer, A polyamide or a copoly amide denatured by the 
block copolymer with a polyamide, a polyethylene glycol, a polypropylene glycol, or a 
polytetramethylene glycol, EPDM, or ABS is illustrated. The content of these polyolefine system 
resin and polyamides is 25 or less % of the weight still more preferably 25 or less % of the weight 
preferably 50 or less % of the weight The antistatic effectiveness is not lost before and after 
ultrasonic cleaning according [ what added the antistatic agent of the polymer type mentioned 
above ] to the above-mentioned ethanol. Even if it, on the other hand, carries out bleed out of 
the case of the antistatic agent which consists of surface active agents, such as a mono- 
glycerol ester system, to a mold-goods front face, it incorporates the moisture in air and it 
demonstrates the antistatic effectiveness, the antistatic effectiveness will be lost after 
ultrasonic cleaning by the above-mentioned ethanol. Therefore, ultrasonic cleaning by the 
above-mentioned ethanol is effective as a means to distinguish the antistatic agent with which 
the antistatic agent added consists of polymer type an antistatic agent or a surfactant. 
[0067] Moreover, the laminating foam of this invention has the operation from which surface 
specific resistance hardly changes before and after ultrasonic cleaning by ethanol with the value 
of 1x108 to 1x1013 (omega/**) within the limits by containing an antistatic agent in an 
outermost resin layer. Such laminating foam can be obtained by making said polymer type of 
antistatic agent contain as an antistatic agent In this description, with in addition, ultrasonic 
cleaning by ethanol The test piece cut down from laminating foam is sunk into 23-degree C 
ethanol. After ultrasonic cleaning, Point out the actuation dried by leaving this test piece for 36 
hours under the ambient atmosphere of the temperature of 30 degrees C, and 30% of relative 
humidity, and the surface specific resistance after ultrasonic cleaning by ethanol It is JIS except 
having considered as the test piece which carried out condition adjustment of the test piece 
immediately after this ultrasonic-cleaning actuation. It is measured based on K6911 (1995). In 
this invention, the addition of the antistatic agent in an outermost resin layer has 2-30 
desirable % of the weight its 5 - 25 % of the weight is more desirable, and its 10 - 20 % of the 
weight is still more desirable. When an addition is less than 2 % of the weight and there is a 
possibility that the antistatic effectiveness may become inadequate and it exceeds 30 % of the 
weight while there is a possibility that the formation of physical-properties lowering of an 
outermost resin layer or an outermost resin layer itself may become difficult, manufacture of 
cheap laminating foam becomes difficult. 

[0068] The laminating foam of this invention consists of synthetic-resin layers which consist of 
one or more layers by which the laminating is carried out to at least one side of a foaming sheet 
and this foaming sheet, as mentioned above. It is desirable that this synthetic-resin layer has an 
outermost resin layer more than consistency 300 (g/L) as an outermost layer of drum. The 
physical reinforcement of the box which can expect the reinforcement effectiveness by the 
synthetic-resin layer, processes laminating foam by this, and is obtained, a container, etc. 
improves, and as a tote box and a housing, it continues and can be used for a long period of 
time. 

[0069] Furthermore, in the laminating foam of this invention, when a synthetic-resin layer 
consists of a polyolefine system resin layer of a monolayer, it is desirable that melt flow rate:X 
(g / 10 minutes) of the polyolefine system resin which constitutes this polyolefine system resin 
layer, basis weightY (g/m2) of this polyolefine system resin layer, and consistency:d (g/L) of a 
foaming sheet satisfy the relation of following the (1) - (4) type. 

[0070] The consistency of a foaming sheet When d, melt flow rate:X of the polyolefine system 
resin which constitutes this polyolefine system resin layer, and basis weightY of this polyolefine 
system resin layer are not filling the relation of following the (1) - (4) type, while excelling in 
physical reinforcement, such as rigidity and compressive strength, there is a possibility that 
surface specific resistance cannot obtain the laminating foam below 1x1013 (omega/**). 
[0071] 

[Equation 19] Y<=0.27dX .... (1) 



computed by 0.27 (m-2**L**10 minutes, g-1), d (g/L) t and X (g / 10 minutes) Under the 
conditions which can carry out laminating adhesion, the polyolefine system resin layer of basis 
weight Y and a melt flow rate X on the foaming sheet of a consistency d When the rate of a 
closed cell of the surface section of the foaming sheet with which the laminating of the 
polyolefine system resin layer is carried out falls, the physical properties of the laminating foam 
which the physical properties of a foaming sheet fall, consequently is obtained also fall 
remarkably. Moreover, the decline in the rate of a closed cell of a foaming sheet causes partial 
exfoliation of a polyolefine system resin layer. Since the decline in the rate of a closed cell of the 
above-mentioned foaming sheet has the too large heat capacity of the polyolefine system resin 
layer of softening in which a laminating is possible on a foaming sheet, or a melting condition, it is 
considered to be the result by which the cellular structure of a foaming sheet was destroyed 
with the heat. In addition, as for basis weightY (g/m2) of a polyolefine system resin layer, it is 
still more desirable that they are 0.23 or less dXs. 
[0073] 

[Equation 20] 2<=X<=40 .... (2) 

[0074] The melt flow rate of the polyolefine system resin which constitutes a polyolefine system 
resin layer : when X is 2g / less than 10 minutes If the resin which constitutes a polyolefine 
system resin layer to the temperature which shows a good laminating adhesive property is 
heated when carrying out the laminating of the polyolefine system resin layer to a foaming sheet 
When there is a possibility that the heat capacity of this resin may become large and the rate of 
a closed cell of a foaming sheet may fall with the heat and it exceeds 40g / 10 minutes, there is 
a possibility that appearances, such as surface smooth nature, may become inadequate, in 
addition, melt flow rate:X of the polyolefine system resin which constitutes a polyolefine system 
resin layer — desirable — 5-40 (g / 10 minutes) — it is 8-40 (g / 10 minutes) still more 
preferably. 
[0075] 

[Equation 21] 5<=Y<80 .... (3) 

[0076] Basis weight of a polyolefine system resin layer: When Y is less than two 5 g/m, there is a 
possibility that formation of the polyolefine system resin layer which can fully demonstrate 
functions, such as antistatic engine performance and rigidity, may become difficult, and when Y is 
too large, there is a possibility that the lightweight nature of laminating foam may be lost, in 
addition, basis weightY of a polyolefine system resin layer — desirable — 5-40 (g/m2) — it is 
5-30 (g/m2) still more preferably. 
[0077] 

[Equation 22] 100<=d<=450 .... (4) 

[0078] The consistency of a foaming sheet There is a possibility that physical reinforcement, 
such as low past rigidity and compressive strength, may be lost for a consistency when d is 
under 100 (g/L), and when exceeding 450 (g/L), there is a possibility that the lightweight nature 
of laminating foam may be lost. In addition, consistency:d of a foaming sheet is 120-300 (g/L) 
preferably. 

[0079] The synthetic-resin layer in the laminating foam of this invention by constituting a 
synthetic-resin layer as a resin layer layered product more than the multilayer synthetic-resin 
layer which has a polyolefine system resin layer in an outermost layer of drum, i.e., two-layer By 
making only an outermost resin layer contain at worst functional additives which are excellent in 
especially physical reinforcement, such as rigidity, such as an effectiveness and polymer type 
antistatic agent, since the amount of the functional additive used can have the effectiveness of 
enough functional additives, such as the antistatic effectiveness, at least, it is desirable. 
[0080] In the laminating foam to which the laminating of the synthetic-resin layer which consists 
of a two or more layers polyolefine system resin layer is carried out The basis weight of this 
synthetic-resin layer is [ the basis weight of 80-380 (g/m2), and an outermost resin layer ] 
under 80 (g/m2) more than five (g/m2). Consistency:d of a foaming sheet (g/L), The melt flow 
rate of the polyolefine system resin which constitutes inner layers other than an outermost resin 
layer (inner layer which consists of a polyolefine system resin layer more than one layer or two- 



minutes), Basis weight of this inner layer: It is desirable that Y' (g/m2) satisfies the relation of 
following the (5) - (8) type. In addition, there is a possibility that physical reinforcement, such as 
rigidity, may become inadequate when the basis weight of a synthetic-resin layer is under 80 
(g/m2), and on the other hand, when the basis weight of a synthetic-resin layer exceeds 380 
(g/m2), there is a possibility that the lightweight nature of laminating foam may be lost 
Moreover, when the basis weight of an outermost resin layer is too small, there is possibility that 
neither the antistatic engine performance nor rigidity can fully be demonstrated. On the other 
hand, when the basis weight of an outermost resin layer exceeds 80 (g/m2), there is a possibility 
that the lightweight nature of laminating foam may become inadequate, and the amount of the 
functional additives used, such as an antistatic agent which adds functionality to laminating foam, 
will also increase. 
[0081] 

[Equation 23] Y'<=0.27dX' .... (5) 
[0082] 

[Equation 24] 5 <=X'<=40 .... (6) 
[0083] 

[Equation 25] 70 <=Y'<=300 .... (7) 
[0084] 

[Equation 26] 100<=d<=450 .... (8) 

[0085] When basis weightY' of this inner layer is made into less than two 70 g/m as semantics 
of the above-mentioned (5) - (8) type among the synthetic-resin layers which consist of a two 
or more layers polyolefine system resin layer, there is a possibility that the object of acquiring 
sufficient rigidity by carrying out the laminating of the multilayer synthetic-resin layer cannot be 
attained, and when Y is too as large as 300 g/m2, there is a possibility that the lightweight 
nature of laminating foam may be lost. Moreover, the melt flow rate of the polyolefine system 
resin which constitutes this inner layer When X' is too small, the heat capacity at the time of 
laminating adhesion on the foaming sheet of a inner layer becomes large, and when there is a 
possibility that the rate of a closed cell of a foaming sheet may fall and X' exceeds 40 (g / 10 
minutes), although based also on the basis weight of an outermost resin layer, there is a 
possibility that the poor appearance of laminating foam may occur. In addition, the semantics of 
the above (5) and (8) types is the same as that of the above (1) and (4) types. 
[0086] in addition, basis weightY' (g/m2) of a inner layer — 0.23dX(s)' — it is still more desirable 
that it is the following, moreover, melt flow rate:X' of a inner layer — desirable — 8-40 (g / 10 
minutes) — further — desirable — 10-40 (g / 10 minutes) — it is — basis weightY' of a inner 
layer — desirable — 80-300 (g/m2) — it is 1 00-250 (g/m2) still more preferably. Moreover, 
consistency:d of the above-mentioned foaming sheet is 1 20-300 (g/L) preferably. 
[0087] the class of base material resin with which measurement of the melt flow rate of the resin 
layer in this description constitutes a resin layer — not being concerned — JIS A of K7210 
(1999) — based on law, it shall measure by the test temperature of 230 degrees C, and 21.18 Ns 
of loads In addition, when a synthetic-resin layer contains air bubbles, the melt flow rate of this 
synthetic-resin layer performs actuation to which degassing of the air bubbles is carried out 
from this synthetic-resin layer with a heat press, and asks for a melt flow rate from the obtained 
sample. 

[0088] From the photograph which performed ten-point photography at equal intervals under the 
microscope, and photoed the thickness of the cross section of the cross direction of vertical 
laminating foam to the direction of extrusion of a foaming sheet the basis weight of the resin 
layer in this description measures the thickness of each class, makes the arithmetic mean value 
of the obtained measured value the thickness of each class, it multiplies by the consistency of 
the base material resin which constitutes this resin layer in the thickness of a resin layer, and 
performs unit conversion and is calculated. When the resin layer contains the filler so much with 
a natural thing, it multiplies by the consistency of a filler content resin layer instead of the 
consistency of the base material resin of a resin layer, and unit conversion are performed, and 
the basis weight (g/m2) of a resin layer is calculated. 



performed as follows. By the approach beforehand mentioned above, the thickness of laminating 
foam and the thickness of a synthetic-resin layer are measured, and the basis weight of 
laminating foam is measured further. Let thickness which reduced the thickness of a synthetic- 
resin layer be the thickness of a foaming sheet from the thickness of the laminating foam for 
which it asked. 

[0090] Next, the basis weight (g/m2) of a synthetic-resin layer is calculated by said approach. 
Next, let what reduced the basis weight of a synthetic-resin layer from the basis weight of said 
foaming layered product be the basis weight of a foaming sheet The unit conversion of the value 
which #*(ed) basis weight (g/m2) of this foaming sheet by the thickness (mm) of the 
aforementioned foaming sheet are carried out, and it considers as the consistency (g/L) of a 
foaming sheet 

[0091] In the laminating foam of this invention, when it forms the good network structure that 
melt flow rate:beta (g / 10 minutes) of the base material resin which an outermost resin layer is 
made to contain an antistatic agent, and constitutes melt flow rate:alpha (g / 10 minutes) of this 
antistatic agent and an outermost resin layer has satisfied the relation of following the (9) - (1 1) 
type, it is desirable. In addition, since it is difficult to form this network structure compared with 
other approaches when forming an outermost resin layer by the co-extrusion method, it is 
effective to satisfy the relation of following the (9) - (1 1) type especially. Moreover, also when 
making the synthetic-resin layers and foaming sheets other than an outermost resin layer 
contain an antistatic agent, as for the relation between melt flow rateialpha of an antistatic 
agent, and the melt flow rate of the base material resin which constitutes this synthetic-resin 
layer and a foaming sheet, it is desirable to have satisfied the relation of following the (9) - (11) 
type like melt flow rate:beta of the base material resin which constitutes an outermost resin 
layer. 
[0092] 

[Equation 27] 10<=alpha .... (9) 

[0093] The melt flow rate of an antistatic agent When alpha is under ten (g / 10 minutes), there 
is a possibility that the viscosity of an antistatic agent may be too high that it stops to form the 
network structure of an antistatic agent in addition, melt flow rate:alpha of an antistatic agent — 
further — it is desirable that it is 10-150 (g / 10 minutes). Even if the value of a melt flow rate 
alpha is a very big value, since it is usable, this antistatic agent moreover, in the case of an 
antistatic agent with a big melt flow rate Although it may become difficult for the antistatic agent 
fused at the time of measurement of this melt flow rate to be discharged from the orifice of a 
measuring device within an instant, and to measure a melt flow rate to accuracy When an 
increase and by carrying out and carrying out a quantum from the average consider a 
measurement count, the upper limit of this melt flow rateralpha is 500 (g / 10 minutes) in general. 

[0094] 

[Equation 28] 2<=beta<=40 .... (10) 

[0095] The melt flow rate of the base-material resin which constitutes an outermost resin layer 
etc.: When there is a possibility that the viscosity of an outermost resin layer may be too high 
that it stops to form the network structure of an antistatic agent when beta is under two (g / 10 
minutes) and it exceeds 40 (g / 10 minutes), there is a possibility that viscosity, such as an 
outermost resin layer, may be too low that it stops to form the network structure of an 
antistatic agent in addition, melt flow rate:beta of the base material resin which constitutes an 
outermost resin layer etc. — further — it is desirable 3-35 (g / 10 minutes), and that it is 
especially 8-35 (g / 10 minutes). 
[0096] 

[Equation 29] 0.5 <= alpha/beta .... (11) 

[0097] When alpha/beta is less than 0.5, since the viscosity of an antistatic agent is too high, 
there is a possibility that it may become impossible to form the network structure of an 
antistatic agent, to the base material resin which constitutes an outermost resin layer etc. On 
the other hand, when alpha/beta is too large, the viscosity difference of the base material resin 



antistatic agent is too large, an antistatic agent condenses, and there is a possibility that it may 
become impossible to form the network structure of an antistatic agent Moreover, especially 
when a polymer type antistatic agent is the thing of an ionomer system, it is desirable to make 
(alpha/beta) or more into 2.5. in addition, the value of above-mentioned alpha/beta — further — 
it is desirable 1-250, and that it is especially 1-150. Moreover, when the synthetic-resin layer 
consists of two or more layers, the melt flow rate of the base material resin which constitutes 
layers other than an outermost resin layer is desirable when a certain thing prevents the rate 
lowering of a closed cell of a foaming sheet the melt flow rate of the base material resin which 
constitutes an outermost resin layer, an EQC, or more than it measurement of the melt flow 
rate of the antistatic agent in this description — the class of antistatic agent — not being 
concerned — JIS A of K7210 (1999) — based on law, it shall measure by the test temperature 
of 230 degrees C, and 21.18 Ns of loads In addition, in the case of the antistatic agent with 
which the melting point exceeds 230 degrees C, the relation of the above-mentioned (9) - (11) 
type is inapplicable. 
[0098] 

[Example] An example explains this invention still more concretely. 

[0099] The resin used for the example and the example of a comparison and an antistatic agent 
are shown below. In addition, in the following examples and the example of a comparison, a melt 
flow rate is only expressed as MFR. 

[0100] Polypropylene-regin resin I: Grand Polymer company make and trade name J704U 
(propylene-ethylene block copolymer) (MFR:5g /, 10 minutes) 

Resin II: Made in Sun Alomar, the recovery raw material of a trade name SD 632 (propylene 
system resin) (MFR:10g /, 10 minutes) 

Resin III: Made in [ Sun Alomar ] and trade name PM870A (propylene-ethylene block copolymer) 
(MFR:17g/, 10 minutes) 

Resin IV: Idemitsu Petrochemical company make, trade name J950H.P. (propylene-ethylene 
block copolymer) (MFR:32g /, 10 minutes) 

Resin V: Idemitsu Petrochemical company make, trade name E200GP (propylene homopolymer) 
(MFR:2g /, 10 minutes) 

Resin VI: Made in Sun Alomar, a trade name SD 632 (propylene system resin) (MFR:g [ 3.2g / ], 
10 minutes, crystallization temperature: 134 degrees C) 

Resin VII: Idemitsu Petrochemical company make, trade name J750H.P. (propylene-ethylene 
block copolymer) (MFR:14g /, 10 minutes) 

[0101] Polymer type antistatic-agent resin A: Product made from tiba SUPESHARUTI 
KEMIKARUZU, Inc., trade name IRGASTAT P18 (MFR:17g /, 10 minutes, melting^point:180 
degree C, crystallization temperature: 143 degrees C) (polyether ester amide + polyamide) 
Resin B: Product made from tiba SUPESHARUTI KEMIKARUZU, Inc., trade name IRGASTAT P22 
(MFR:21g /, 10 minutes, melting-point:220 degree C, crystallization temperature: 172 degrees C) 
(polyether ester amide + polyamide) 

Resin C: The Sanyo Chemical Industries, Ltd. make, the trade name JIEI stat 3180 (polyether 
ester amide) (MFR:g [ 70g / ], 10 minutes, melting-point: 160 degree C, crystallization 
temperature: 1 1 7 degrees C) 

Resin D: Made in [ E. I. du Pont de Nemours poly KEMIKARUZU, Inc. ] Mitsui, a trade name SD 
100 (ethylene system ionomer) (MFR:g [ 20g / ], 10 minutes, melting-point:92 degree C, 
crystallization temperature: 64 degrees C) 

Resin E: The Dai-Ichi Kogyo Seiyaku Co., Ltd. make, trade name LEO REXX AS 170 
(quarternary-ammonium-salt radical content copolymer) (MFR:100g / 10 minutes or more, the 
melting point: 80 degrees C) 

Resin F: The Sanyo Chemical Industries, Ltd. make, trade name PERESUTATTO 300 (polyether- 
polypropylene block copolymer) (MFR:100g / 10 minutes or more, melting-point:136 degree C, 
crystallization temperature: 81 degrees C) 

[0102] Surface-active-agent system antistatic agent G: The Riken Vitamin Co., Ltd. make, a 
trade name S-100 (glycerol monostearate) (melting point: 65 degrees C) 



out temperature called for based on K71 21-1 987. In addition, when two or more peaks appear in 
a DSC curve, let top-most-vertices temperature of the largest peak of a peak area be the 
melting point. 

[0103] As the extruder for foaming sheet manufacture of examples 1, 2, 4-7, the example 1 of a 
comparison - 5 laminating foam, The tandem extruder which consists of two sets of extruders, 
the diameter of 90mm and the diameter of 120mm, is used. Synthetic-resin layers other than an 
outermost resin layer (it is hereafter called a inner layer.) The extruder with a diameter of 50mm 
was used as an extruder for formation, and the extruder with a diameter of 40mm was used as 
an extruder for outermost resin stratification, the laminating was carried out, and in order [ of a 
foaming sheet, a inner layer, and an outermost resin layer ] to carry out a co-extrusion, the 
annular die with a diameter [ of 140mm ] and a spacing of 1.0mm was used. 
[0104] First in order to form this foaming sheet, the polypropylene regin (resin VI) 100 weight 
section is received, 0.5 weight section combination of the cellular modifier (melting point what 
blended the sodium-citrate 6 weight section to the low-density-polyethylene resin 100 weight 
section for MFR:5.4g / [ 109 degrees C and ], and 10 minutes) is carried out This polypropylene 
regin (resin VI) and a cellular modifier are supplied to the raw material input port of an extruder 
with a diameter of 90mm. Carry out heating kneading and consider as the melting resin mixture 
prepared by about 200 degrees C, and the mixed foaming agent which becomes this melting resin 
mixture from 70 % of the weight of normal butane and 30 % of the weight of isobutanes is 
pressed fit so that it may become the 1.2 - 2.8 weight section to the resin VI100 weight section. 
Subsequently, the extruder with a diameter of 1 20mm connected with the downstream of an 
extruder with a diameter [ said ] of 90mm was supplied, and fizz melting resin mixture was 
obtained. 

[0105] The resin shown in the table 2 which constitutes a inner layer on the other hand was 
supplied to the extruder with a diameter of 50mm, melting kneading was carried out, and melting 
resin was obtained. Moreover, antistatic melting resin was obtained by carrying out melting 
kneading of the resin mixture of the resin and the antistatic agent which are shown in the table 2 
which constitutes an outermost resin layer from an extruder with a diameter of 40mm. each fizz 
melting resin mixture, melting resin, and antistatic melting resin which were obtained are supplied 
into a unification die, and laminating unification of antistatic melting resin, the melting resin which 
constitutes a inner layer, and the fizz melting resin mixture is carried out — making the co- 
extrusion from an annular die, and the outermost resin from an outside — the tubed laminating 
foam by which the laminating was carried out to the order of a layer / inner layer / foaming 
sheet / inner layer / outermost resin layer was formed. After clearing a tube-like object, having 
made the cylinder which had extruded tubed laminating foam cooled meet, and taking over, both 
sides of the laminating foam were heated and plate-ized with the heating furnace, and target 
laminating foam was obtained. 

[0106] The class of resin which constitutes the inner layer and outermost resin layer of 
laminating foam in a table 2, MFR and laminating thickness were shown and MFR (X or X') of the 
polypropylene regin constituent layer which constitutes a resin layer, basis weight (Y or Y f ) and 
the thickness (mm) of laminating foam, (%) and the rate of a closed cell, surface specific 
resistance (omega/**), the surface specific resistance after ultrasonic cleaning (omega/**), and 
the consistency (g/L) of a foaming sheet were shown in a table 1. In addition, the surface 
specific resistance just behind extrusion foaming (surface specific resistance measured based on 
JIS K691 1 (1995) except having considered as the test piece which carried out condition 
adjustment of the laminating foam just behind extrusion foaming (omega/**).) was also combined 
for reference, and it was shown in a table 2. 

[0107] Example 3 inner layer was not prepared but laminating foam was obtained like the 
example 1 except having used the thing of the class shown in a table 2 as resin which 
constitutes an outermost resin layer. The physical properties of the laminating foam obtained like 
the example 1 etc. were shown in tables 1 and 2. 

[0108] Only the foaming sheet was obtained like the example 1 without the example 8 and 9 
unification die except it. Subsequently, the laminating of the resin mixture shown in a table 2 as 



lamination by the T die, after that, front flesh-side reversal of the foaming sheet with which the 
laminating of the outermost resin layer was carried out to one side was carried out, and the 
laminating of the outermost resin layer was similarly carried out to one side of another side in 
the T die. The physical properties of the laminating foam obtained like the example 1 etc. were 
shown in tables 1 and 2. 

[0109] Laminating foam was obtained like the example 1 the increase of the addition often to 
example 13 foaming agent, and except having carried out and having made the consistency of a 
foaming sheet into 130 g/L The physical properties of the laminating foam obtained like the 
example 1 etc. were shown in tables 1 and 2. 

[01 10] 14 to example 16 inner layer was not prepared, but the thing of the class shown in a table 
2 as resin which constitutes an outermost resin layer was used, and laminating foam was 
obtained like the example 1 except having used the annular dice with a diameter of 98mm. 
However, plate-ization was not carried out but was rolled round in the shape of a roll as the 
electrical and electric equipment and a sheet for tray shaping for electronic-parts conveyance. 
The physical properties of the laminating foam obtained like the example 1 etc. were shown in 
tables 1 and 2. 

[0111] Laminating foam was obtained like examples 14-16 except having used resin VI / resin 
VII=30 / 70 (weight ratio) (the crystallization temperature of resin VI / resin VII=30 / 70 (weight 
ratio) mixing resin having been 133 degrees C in addition.) for the polypropylene regin which 
constitutes an example 17 foaming sheet. The physical properties of the laminating foam 
obtained like the example 1 etc. were shown in tables 1 and 2. 

[0112] Examples 1, 2, 4-7, 10-13, and the examples 1-5 of a comparison are laminating foam of 
five layer systems by which the laminating of a inner layer and the outermost resin layer was 
carried out to both sides of a foaming sheet, and examples 3, 8, 9, 14-17 are laminating foam of 
the three-tiered structure by which the laminating only of the outermost resin layer was carried 
out to both sides of a foaming sheet 
[0113] 
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[0114] 
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[01 1 5] It is shown on a chart by making a table 3 the consistency of a foaming sheet, the melt 
flow rate of a resin layer, the basis weight of a resin layer, and the numeric value of 0.27dX(s)' in 
the numeric value of dX(s) or the 0.27 aforementioned (5) type in the aforementioned (1) formula. 



[0116] 
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[0117] 

[Effect of the Invention] As explained above, the polyolefine system resin laminating foam of this 
invention is a thing of one or more layers in which this synthetic-resin layer has a polyolefine 
system resin layer more than consistency 300 (g/L) as an outermost layer of drum in the 
laminating foam from which the laminating of the synthetic-resin layer more than consistency 
300 (g/L) is carried out, and it becomes at least one side of a polyolefine system resin foaming 
sheet Since the polymer type antistatic agent contains so that surface specific resistance may 
become this polyolefine system resin layer below 1x1013 (omega/**), sufficient antistatic 
effectiveness is discovered from immediately after shaping, the antistatic effectiveness is not 
spoiled by washing, and it can be used suitable for a returnable application. 
[0118] A synthetic-resin layer consists of a polyolefine system resin layer of a monolayer, and 
the polyolefine system resin laminating foam of this invention is the consistency of this 
polyolefine system resin foaming sheet, The melt flow rate of the polyolefine system resin which 
constitutes the polyolefine system resin layer of this monolayer, When the basis weight of the 
polyolefine system resin layer of this monolayer satisfies specific relation, while becoming what a 
good foaming layer is formed and is excellent in physical reinforcement, such as rigidity and 
compressive strength, without the rate of a closed cell of a foaming sheet falling The polyolefine 
system resin laminating foam of cheap this invention which added functionality, such as 
antistatic engine performance and antibacterial ability, can be offered by adding a functional 
additive in small quantity and a polyolefine system resin layer. Moreover, it consists of a 
polyolefine system resin layer which the basis weight of a synthetic-resin layer is 80-380 (g/m2), 
and are. The basis weight of the polyolefine system resin layer which constitutes the outermost 
layer of drum among the polyolefine system resin layers of these two or more layers is under 80 
(g/m2) more than five (g/m2). The consistency of this polyolefine system resin foaming sheet, 
The melt flow rate of the polyolefine system resin which constitutes the inner layer which 
consists of resin layers other than this outermost layer of drum among the polyolefine system 
resin layers of these two or more layers, When the basis weight of this inner layer satisfies 
specific relation, while being able to form the synthetic-resin layer which has sufficient thickness 
and excelling esDeciallv in Dhvsical reinforcement, such as flexural strenerth. without reducing the 



rate of a closed cell of a foaming sheet The polyolefine system resin laminating foam of cheap 
this invention which added functionality, such as antistatic engine performance and antibacterial 
ability, can be offered by adding a functional additive in small quantity and a polyolefine system 
resin layer. 

[01 19] In this invention, if a polypropylene regin is used as the base material resin of a 
polyolefine system resin foaming sheet, and base material resin of a polyolefine system resin 
layer, the polyolefine system resin laminating foam which is excellent in physical reinforcement 
and thermal resistance, such as rigidity, can be offered. 

[0120] In this invention, when surface specific resistance can form easily the polyolefine system 
resin layer below 1x1013 (omega/**) if what uses a polyether ester amide and a polyether as a 
principal component as a polymer type antistatic agent is used, and the base material resin of a 
polyolefine system resin layer is a polypropylene regin especially, if the principal component of a 
polymer type antistatic agent uses the copolymer of a polyether and polypropylene, or the 
mixture of a polyether and polypropylene, it can form still more easily. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the shape of a sheet and tabular polyolefine 
system resin laminating foam used for the diaphragm of various containers, a core material and a 
tote box, a housing, the electrical and electric equipment, an electronic-parts conveyance tray, 
etc. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, sheet-like polyolefine system resin foam has been 
widely used for various kinds of containers and tote boxes, such as a food-grade tray, a lunch 
box, a bowl, and a cup, a housing, etc. However, since polyolefine system resin foam has a fault 
of dirt or a cone that dust tends to adhere since static electricity tends to be charged, giving the 
antistatic effectiveness has been performed by adding the surfactant of low molecular weight, 
such as a mono-glycerol ester system. 

[0003] However, if bleed out of the surface active agent of low molecular weight, such as a 
mono-glycerol ester system, is not carried out to a mold-goods front face, it does not 
demonstrate the antistatic effectiveness. Therefore, since the surfactant of low molecular weight 
is usually needed one week or more until the antistatic effectiveness made into the object is 
discovered, the polyolefine system resin foam by which this surfactant was added needs a large 
warehouse tooth space, and has the problem that makeshift of a delivery date is difficult 
[0004] Moreover, since said surfactant does not discover the antistatic effectiveness if it does 
not incorporate the moisture in air, a season and the environmental influence used are received 
greatly and it also has the problem that the antistatic effectiveness made into the object as a 
result may not be discovered. 

[0005] Furthermore, with water, a detergent, etc., since a surfactant will be washed out if it 
washes, by the time the foam by which said surfactant was added demonstrates the antistatic 
effectiveness again, it will need time amount Therefore, since it is difficult for the tote box which 
used the foam by which such a surfactant was added to wash and carry out a reuse, in the 
application which dislikes static electricity and dust, the returnable activity is difficult 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, the polyolefine system resin laminating foam of this 
invention is a thing of one or more layers in which this synthetic-resin layer has a polyolefine 
system resin layer more than consistency 300 (g/L) as an outermost layer of drum in the 
laminating foam from which the laminating of the synthetic-resin layer more than consistency 
300 (g/L) is carried out, and it becomes at least one side of a polyolefine system resin foaming 
sheet Since the polymer type antistatic agent contains so that surface specific resistance may 
become this polyolefine system resin layer below 1x1013 (omega/**), sufficient antistatic 
effectiveness is discovered from immediately after shaping, the antistatic effectiveness is not 
spoiled by washing, and it can be used suitable for a returnable application. 
[0118] A synthetic-resin layer consists of a polyolefine system resin layer of a monolayer, and 
the polyolefine system resin laminating foam of this invention is the consistency of this 
polyolefine system resin foaming sheet, The melt flow rate of the polyolefine system resin which 
constitutes the polyolefine system resin layer of this monolayer, When the basis weight of the 
polyolefine system resin layer of this monolayer satisfies specific relation, while becoming what a 
good foaming layer is formed and is excellent in physical reinforcement, such as rigidity and 
compressive strength, without the rate of a closed cell of a foaming sheet falling The polyolefine 
system resin laminating foam of cheap this invention which added functionality, such as 
antistatic engine performance and antibacterial ability, can be offered by adding a functional 
additive in small quantity and a polyolefine system resin layer. Moreover, it consists of a 
polyolefine system resin layer which the basis weight of a synthetic-resin layer is 80-380 (g/m2), 
and are. The basis weight of the polyolefine system resin layer which constitutes the outermost 
layer of drum among the polyolefine system resin layers of these two or more layers is under 80 
(g/m2) more than five (g/m2). The consistency of this polyolefine system resin foaming sheet, 
The melt flow rate of the polyolefine system resin which constitutes the inner layer which 
consists of resin layers other than this outermost layer of drum among the polyolefine system 
resin layers of these two or more layers, When the basis weight of this inner layer satisfies 
specific relation, while being able to form the synthetic-resin layer which has sufficient thickness 
and excelling especially in physical reinforcement, such as flexural strength, without reducing the 
rate of a closed cell of a foaming sheet The polyolefine system resin laminating foam of cheap 
this invention which added functionality, such as antistatic engine performance and antibacterial 
ability, can be offered by adding a functional additive in small quantity and a polyolefine system 
resin layer. 

[0119] In this invention, if a polypropylene regin is used as the base material resin of a 
polyolefine system resin foaming sheet, and base material resin of a polyolefine system resin 
layer, the polyolefine system resin laminating foam which is excellent in physical reinforcement 
and thermal resistance, such as rigidity, can be offered. 

[0120] In this invention, when surface specific resistance can form easily the polyolefine system 
resin layer below 1x1013 (omega/**) if what uses a polyether ester amide and a polyether as a 
principal component as a polymer type antistatic agent is used, and the base material resin of a 
polyolefine system resin layer is a polypropylene regin especially, if the principal component of a 
nolvmer tvoe antistatic aerent uses the cooolvmer of a oolvether and oolvoroDvlene. or the 



mixture of a polyether and polypropylene, it can form still more easily. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention aims at offer of the laminating 
polyolefine system resin foam which has sufficient antistatic effectiveness from immediately 
after shaping, and the antistatic effectiveness is not spoiled by washing and has usable 
laminating polyolefine system resin foam and sufficient reinforcement for a returnable 
application. 
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MEANS 



[Means for Solving the Problem] Namely, this invention is set to the laminating foam which 
comes to carry out the laminating of the synthetic-resin layer to at least one side of (1) 
polyolefine system resin foaming sheet This synthetic-resin layer is the thing of one or more 
layers which has a polyolefine system resin layer in an outermost layer of drum. The polyolefine 
system resin laminating foam characterized by the polymer type antistatic agent containing so 
that surface specific resistance may become this polyolefine system resin layer below 1x1013 
(omega/**), (2) In the laminating foam which comes to carry out the laminating of the synthetic- 
resin layer to at least one side of a polyolefine system resin foaming sheet This synthetic-resin 
layer is the thing of one or more layers which has a polyolefine system resin layer in an 
outermost layer of drum. In this polyolefine system resin layer The polyolefine system resin 
laminating foam characterized by the antistatic agent containing so that the surface specific 
resistance after ultrasonic cleaning by ethanol may be set to 1x108 to 1x1013 (omega/**), (3) A 
synthetic-resin layer consists of a polyolefine system resin layer of a monolayer. Consistency:d 
of this polyolefine system resin foaming sheet (g/L), The melt flow rate of the polyolefine system 
resin which constitutes the polyolefine system resin layer of this monolayer : X (g / 10 minutes). 
Basis weight of the polyolefine system resin layer of this monolayer: The above (1) with which Y 
(g/m2) is characterized by satisfying the relation of following the (1) - (4) type, or polyolefine 
system resin laminating foam given in (2) [Equation 9] Y<=G.27dX .... (1) 
[Equation 10] 2<=X<=40 .... (2) 
[Equation 11] 5<=Y<80 .... (3) 
[Equation 12] 100<=d<=450 .... (4) 

(4) It consists of a polyolefine system resin layer which the basis weight of a synthetic-resin 
layer is 80-380 (g/m2), and are. The basis weight of the polyolefine system resin layer which 
constitutes the outermost layer of drum among the polyolefine system resin layers of these two 
or more layers is under 80 (g/m2) more than five (g/m2). Consistencyrd of this polyolefine 
system resin foaming sheet (g/L), The melt flow rate of the polyolefine system resin which 
constitutes the inner layer which consists of resin layers other than this outermost layer of drum 
among the polyolefine system resin layers of these two or more layers : X 1 (g / 10 minutes), 
Basis weight of this inner layer The above (1) with which Y* (g/m2) is characterized by satisfying 
the relation of following the (5) - (8) type, or polyolefine system resin laminating foam given in (2) 
[Equations] Y'<=0.27dX' .... (5) 

[Equation 14] 5 <=X'<=40 .... (6) 
[Equation 15] 70 <=Y'<=300 .... (7) 
[Equation 16] 100<=d<=450 .... (8) 

(5) Polyolefine system resin laminating foam given in either of aforementioned (1) - (4) 
characterized by the base material resin which constitutes a polyolefine system resin foaming 
sheet being a polypropylene regin, (6) Polyolefine system resin laminating foam given in either of 
aforementioned (1) - (5) characterized by the base material resin which constitutes a polyolefine 
system resin layer being a polypropylene regin, (7) It is based on the crystallization temperature 
(Tc) of the base material resin which constitutes a polyolefine system resin foaming sheet by the 
nr\/c+5»lli7a+inn tp.mn*rati ire of an antistatic, aerent. Polvolefine svstem resin laminatine: foam eiven 



in either of aforementioned (1) - (6) characterized by being the following, (Tc+40 degree C) (8) 
Polyolefine system resin laminating foam given in either of aforementioned (1) - (7) 
characterized by the principal component of an antistatic agent being a polyether ester amide, 
(9) Polyolefine system resin laminating foam given in either of aforementioned (1) - (7) 
characterized by the principal component of an antistatic agent being a polyether, (10) The 
principal component of an antistatic agent The copolymer of a polyether and polypropylene, Or 
polyolefine system resin laminating foam given in either of aforementioned (1) - (7) characterized 
by being the mixture of a polyether and polypropylene, (11) Polyolefine system resin laminating 
foam with an antistatic agent given in either of 2 - aforementioned [ which are characterized by 
containing 30% of the weight ] (1) - (10), (12) Polyolefine system resin laminating foam given in 
either of aforementioned (1) - (1 1) characterized by the polyolefine system resin layer which 
constitutes the outermost layer of drum containing the antimicrobial agent, (13) Polyolefine 
system resin laminating foam with the thickness of the whole laminating foam given in either of 
0.5 - aforementioned [ which are characterized by being 10mm and the rate of a closed cell of 
laminating foam being 60% or more ] (1) - (12), (14) Polyolefine system resin laminating foam 
given in either of aforementioned (1) - (13) characterized by obtaining laminating foam by the 
co-extrusion method. (15) an antistatic agent — containing — polyolefine — a system — resin 

— a layer — constituting — **** — an antistatic agent — a melt flow rate — alpha (g / 10 
minutes) — polyolefine — a system — resin — a melt flow rate — beta — a ratio (alpha/beta) 

— 0.5 — more than — it is — things — the description — ** — carrying out — the above — 
( — one — ) - (— 14 — ) — either — a publication — polyolefine — a system — resin — a 
laminating — foam — a summary — carrying out . 

[0008] 

[Embodiment of the Invention] As for the polyolefine system resin laminating foam (only 
henceforth laminating foam) of this invention, the laminating of a monolayer or the two or more 
layers synthetic-resin layer is carried out to one side or both sides of a polyolefine system resin 
foaming sheet (only henceforth a foaming sheet). And the consistency of this synthetic-resin 
layer may be the thing of more than 300 (g/L), i.e., low foaming, or may contain the filler so 
much. Furthermore, it has the polyolefine system resin layer as an outermost layer of drum of 
this synthetic-resin layer. That is, the laminating foam of this invention has a polyolefine system 
resin layer (only henceforth an outermost resin layer) in the outermost layer of drum of one side 
or both sides. 

[0009] Therefore, that to which the laminating of that by which that by which the laminating of 
the outermost resin layer was carried out to one side of a foaming sheet was mentioned as 
lamination with the easiest laminating foam of this invention, in addition the laminating of the 
outermost resin layer was carried out to both sides of a foaming sheet, and the synthetic-resin 
layer which becomes each of both sides of a foaming sheet from more than two-layer [ of an 
outermost resin layer and other resin layers ] was carried out is mentioned, in addition, the case 
where a synthetic-resin layer consists of a two or more layers polyolefine system resin layer in 
this description — resin layers other than an outermost resin layer, i.e., a inner layer, from 
the polyolefine system resin layer more than one layer or two-layer — since — it is constituted. 
The laminating foam of this invention has such structure, and can turn into a layered product 
which has the broad physical properties according to the application of laminating foam by 
defining suitably combination with the class of synthetic-resin layers other than the class of 
foaming sheet a consistency, the class of outermost resin layer and basis weight and an 
outermost resin layer, basis weight, and a melt flow rate especially. 

[0010] As for the laminating foam of this invention, it is desirable that the whole thickness is 
0.5-1 0mm, and it is more desirable that it is 1-8mm. When the whole thickness is less than 
0.5mm, wall thickness which processed laminating foam, for example and was obtained depending 
on the application, such as a box and a container, becomes inadequate, and there is a possibility 
that reinforcement, adiathermic, buffer nature, etc. may fall. On the other hand, when the whole 
thickness exceeds 8mm, there is a possibility that the fabricating-operation nature to bending 
nature, such as a hinge, a box, a container, etc. may fall. 



thickness of the cross section of the vertical cross direction at equal intervals under the 
microscope, and subsequently photoed ten-point photography, the thickness of the laminating 
foam in this description measures the thickness of laminating foam, and makes the arithmetic 
mean value of each measured value the thickness of laminating foam. 
[0012] The foaming sheet which constitutes the laminating foam of this invention can be 
manufactured by the extrusion-foaming method, and can also manufacture a synthetic-resin 
layer with extrusion. As an approach of carrying out the laminating of the synthetic-resin layer 
to a foaming sheet in this invention, the co-extrusion method extruded after carrying out the 
laminating of the foaming sheet and the synthetic-resin layer which were formed using the 
approach of carrying out extrusion lamination of the synthetic-resin layer to the foaming sheet 
manufactured separately, the approach of carrying out heat lamination of the film (synthetic- 
resin layer) manufactured at another process on the foaming sheet, and a different extruder 
within a die is mentioned. 

[0013] In these approaches, a co-extrusion method with easy forming a thinner outermost resin 
layer is desirable from a viewpoint that laminating foam cheap when mixing expensive additives, 
such as a polymer type antistatic agent and an antimicrobial agent, in an outermost resin layer 
can be obtained. Moreover, the antistatic agent of the polymer type used in this invention can 
make the original antistatic effectiveness of a polymer type antistatic agent discover by 
arranging, where it distributed on the polyolefine system resin layer front face in the shape of a 
muscle and a continuation layer is formed in it. And the approach of carrying out the heat 
lamination of the film which manufactured at the extrusion lamination method which can form the 
continuation layer of the antistatic agent which distributed in the shape of a muscle 
comparatively easily from the reason for being easy to form the antistatic-agent content resin 
layer to which orientation of the constraint on the temperature of melting resin was carried out 
small and moderately at the time of melting kneading of an antistatic agent or the laminating to 
the foaming sheet of an antistatic-agent content resin layer compared with a co-extrusion 
method, or another process is also employable. 

[0014] Manufacture by the extrusion-foaming method of the foaming sheet in this invention is 
explained in full detail. This foaming sheet can be obtained by extruding and foaming to the 
bottom of low voltage through the die which attached this melting kneading object at the head of 
an extruder, after kneading with a foaming agent, while carrying out melting of the base material 
resin within an extruder. In order to form as sheet-like foam, the approach of carrying out [ the 
approach ] extrusion foaming, and obtaining tube-like foam, clearing this tube subsequently, and 
making it into the shape of a sheet from the lip of this die, is preferably adopted using the 
circular die which has an annular lip. In addition, it is also possible to manufacture by the 
approach of replacing with a circular die and extruding from flat dies, such as a T die. 
[0015] The base material resin which constitutes the foaming sheet of this invention is 
polyolefine system resin, and a polypropylene regin, polyethylene system resin, etc. are 
mentioned as this polyolefine system resin. Polyolefine system resin is rich in flexibility, and it 
excels in physical reinforcement such as tensile strength, and has chemical resistance, and it is 
that of extrusion-foaming nature proper and is the raw material which was excellent as 

base material resin which constitutes the foaming sheet of this invention, and the polypropylene 
regin which is excellent in rigidity or thermal resistance also in polyolefine system resin is 
preferably used especially in this invention. 

[0016] As the above-mentioned polypropylene regin, a propylene homopolymer or the copolymer 
of a propylene and other olefins which can be copolymerized is mentioned. As other 
copolymerization components in which a propylene and copolymerization are possible, the alpha 
olefin of ethylene or carbon numbers 4-10, such as ethylene, 1-butene, an isobutylene, 1- 
pentene, a 3-methyl-1-butene, 1-hexene, 3, a 4-dimethyl-1-butene, 1-heptene, and a 3-methyl- 
1-hexene, is illustrated, for example, moreover — even if the above-mentioned copolymer is a 
random copolymer — a block copolymer — you may be — further — again — duality — you 
may be not only a copolymer but a ternary polymerization object Moreover, these polypropylene 
regins are independent, or two or more sorts can be mixed and used for them. 



foaming sheet it is desirable that the copolymerization component contains 25 or less % of the 
weight in a copolymer especially at 15 or less % of the weight of a rate. Moreover, the lower limit 
with the desirable copolymerization component contained in a copolymer is 0.3 % of the weight 
[0018] That in which melting tension contains a high polypropylene regin as suitable resin for 
extrusion foaming also in the above-mentioned polypropylene regin as compared with a general 
polypropylene regin is desirable, and the polypropylene regin which contains a polypropylene 
regin with this high melting tension 15 to 50% of the weight especially is desirable from having 
the manufacturing cost, the recycle nature, and extrusion-foaming of this invention 
laminating foam. With in addition, a polypropylene regin with this high melting tension As 
[ indicate / for example, / by the patent registration No. 2521388 and JP,7-53797,A ] (1) The 
polypropylene which has less than one branching characteristic and remarkable strain-hardening 
elongation viscosity, (2) [ whether (a) Z average molecular weight (Mz) is 1.0x106 or more and ] 
Or the ratio (Mz/Mw) of Z average molecular weight (Mz) and weight average molecular weight 
(Mw) is 3.0 or more, (b) And [ whether the balanced compliance Jo is more than 1.2x10-3m2/N 
and ] Or the thing whose shearing distortion recovery Sr/S per unit stress is more than per 
second 5m2/N, (3) the compound containing a radical polymerization nature monomer, radical 
polymerization initiators, additives, such as styrene, etc. The polypropylene regin by which 
refining was carried out by a polypropylene regin's fusing and carrying out melting kneading more 
than the reaction temperature of a radical polymerization initiator, Or the refining polypropylene 
regin obtained by carrying out melting kneading of (4) polypropylene regins, an isoprene 
monomer, and the radical polymerization initiator is mentioned. 

[0019] Moreover, what has the rate of an insoluble solution component to an ebullition xylene 
that it is low also in a polypropylene regin with the above-mentioned high melting tension is 
desirable. 

[0020] The rate of the above-mentioned insoluble solution component makes a sample the 
polypropylene regin which weighed weight precisely, or its foaming sheet After paying a sample 
into about 145-degree C xylene and carrying out heating reflux for 8 hours, it filters promptly at 
the wire gauze of 100 meshes. Subsequently, after drying the ebullition xylene insoluble solution 
component which remained on the wire gauze in 20-degree C oven for 24 hours, weight [ of an 
insoluble solution component ] G (g) is measured, and it asks by the following formula (9). It is 
desirable that the rate of an insoluble solution component is 0 - 10 % of the weight, and it is 0 - 
2 % of the weight still more preferably zero to 5% of the weight more preferably. Lower resin has 
the more desirable rate of an insoluble solution component at the point which is excellent in 
recycle nature and leads to cost reduction. 
[0021] 

[Equation 17] 

The rate of the insoluble solution component after desiccation (% of the weight) 
= G(g) / [sample weight (g)] x100 .... (9) 

[0022] In this invention, when it constitutes the base material resin of the above-mentioned 
foaming sheet from a polypropylene regin, what mixed other resin to the polypropylene regin if 
needed further can be used. As other resin, for example lonomer; ethylene-propylene rubber, 
Rubber, such as a styrene butadiene rubber; A styrene-butylene-styrene block copolymer, A 
styrene-isoprene-styrene block copolymer, a styrene-butylene-styrene block-copolymer water 
garnish, A styrene-isoprene-styrene block-copolymer water garnish, ethylene-octene block 
copolymerization, Thermoplastic elastomer, such as ethylene-butylene block copolymerization; 
High density polyethylene, Low density polyethylene, straight chain-like low density polyethylene, 
straight chain-like supeHow density polyethylene, Vinyl chloride system resin, such as ethylene 
system resin; butene system resin; polyvinyl chlorides, such as an ethylene-butene copolymer 
and an ethylene-maleic-anhydride copolymer, and a vinyl chloride vinyl acetate copolymer; 
styrene resin etc. is mentioned. When mixing other resin of these, as for the amount of mixing, it 
is desirable to carry out to 40 or less % of the weight of base material resin AUW. 
[0023] When it constitutes the base material resin of the foaming sheet in this invention from 
polyethylene system resin, moreover, as this polyethylene system resin What the copolymer 



number is 3-12 pieces contains 60% of the weight or more in base material resin is mentioned. 
Specifically High density polyethylene, medium density polyethylene, low density polyethylene, 
straight chain-like low density polyethylene, What mixed the resin of others, such as propylene 
system resin and polystyrene system resin, at one sort or two sorts or more of mixture and 40 
more or less % of the weight of the rate which are chosen from straight chain-like super-low 
density polyethylene and an ethylene-vinylacetate copolymer is mentioned. 
[0024] As a foaming agent for manufacturing the foaming sheet in this invention, an inorganic 
system physics foaming agent, an organic system physics foaming agent, a decomposable 
blowing agent, etc. are used. A carbon dioxide, air, nitrogen, etc. can be used as an inorganic 
system physics foaming agent As an organic system physics foaming agent, the ether, such as 
halogenated hydrocarbon, such as ring type aliphatic hydrocarbon [, such as aliphatic 
hydrocarbon, such as a propane n-butane i-butane a pentane, and a hexane, a cyclobutane, and 
a cyclopentane, ], 1, 1 and 1, 1-tetrafluoro ethane, 1, and 1-difluoroethane, methyl chloride, ethyl 
chloride, and a methylene chloride, wood ether, and the methylethyl ether, etc. can be used. 
Moreover, as a decomposable blowing agent, an AZOJI carvone amide, 

dinitrosopentamethylenetetramine, azobisisobutyronitril, sodium bicarbonate, etc. can be used. It 
can mix suitably and these foaming agents can also be used. In addition, especially in this 
invention, it is desirable to use a physical foaming agent, when obtaining the foaming sheet of low 
basis weight. 

[0025] Moreover, the foaming sheet in this invention can add various additives if needed. As an 
additive, inorganic bulking agents (talc and a silica also have a function as a cellular regulator.), 
such as cellular regulators, such as a reaction mixture with the acid salt of inorganic powder, 
such as talc and a silica, or a multiple-valued carboxylic acid, a multiple-valued carboxylic acid 
and a sodium carbonate, or sodium bicarbonate, talc, a silica, a calcium carbonate, clay, a zeolite, 
an alumina, and a barium sulfate, a thermostabilizer, an ultraviolet ray absorbent, an antioxidant, 
a coloring agent, etc. are mentioned. Moreover, an antistatic agent and an antimicrobial agent 
may be blended. 

[0026] 60% or more, as for the rate of a closed cell of the laminating foam in this invention, it is 
desirable that it is 70% or more, and it is still more desirable that it is especially 80% or more. 
When the rate of a closed cell becomes lower than 60%, there is a possibility that the rigidity of a 
foaming sheet and compressive strength may fall, for example, the physical reinforcement of the 
box which processes laminating foam and is obtained, a container, etc. may fall. 
[0027] rate [ of the laminating foam in this description ] of closed cell: — S (%) — ASTM D — 
2856 - 70 — indicating — having — — a procedure — C — being based — Toshiba — 
Beckmann — incorporated company — make — air — relation — an aerometer — 930 — a 
mold — using it — measuring — having — a laminating — foam — truth — the volume — : — 
Vx — from — the following — (— ten — ) — a formula — computing — having . 
[0028] 

[Equation 18] 

S(%) = (Vx-W/rho) x1 00-/(Va-W/rho) — (1 0) 

[0029] However, in the above-mentioned (10) formula, Vx is the true volume (cm3) measured by 
the above-mentioned approach, and is equivalent to the sum of the volume of the resin which 
constitutes the laminating foam used for measurement and the product of the closed cell part in 
the laminating foam used for measurement complete [ cellular ]. In addition, Va, W, and rho in the 
above-mentioned (10) types are as follows. 

[0030] Va: Apparent volume of the laminating foam calculated from the dimension of the 

laminating foam used for measurement (cm3) 

W : total weight of the laminating foam used for measurement (g) 

rho : consistency of the resin which constitutes laminating foam (g/cm3) 

In addition, the consistency rho of the resin which constitutes laminating foam can perform 

actuation to which degassing of the air bubbles is carried out from this laminating foam with a 

heat press, and can ask for a consistency from the obtained sample. 

[0031] In addition, since a test piece must be contained in the incompressible condition to the 



set to 2.5cm and height may be set to 4cm, respectively, and the appearance volume makes it 
the thing of 3 25cm. However, when the thickness of laminating foam does not fulfill 4cm, two or 
more sheets are used as a test piece combining the test piece for measurement cut from this 
laminating foam so that 3 might be approached most 25cm. 

[0032] As base material resin which constitutes synthetic-resin layers other than the outermost 
resin layer in this invention The same polypropylene regin and polyethylene system resin as a 
foaming sheet, others, In that the saponification object of the ethylene-vinyl acetate copolymer 
which has functionality, such as gas barrier nature, vinylidene chloride resin, polyamide resin, etc. 
are mentioned, and a foaming sheet, a polyolefine system resin layer, and fitness are pasted 
especially In order it is desirable to use the thing of the same kind which shows sufficient heat 
adhesive property as for the resin which constitutes this synthetic-resin layer, an outermost 
resin layer, and a foaming sheet and to obtain cheap laminating foam As for this synthetic-resin 
layer, it is more desirable to use what blended the base material resin of a foaming sheet and a 
recycle raw material of the same kind. 

[0033] moreover, as base material resin which constitutes the outermost resin layer which 
constitutes all the synthetic-resin all [ a part or ] In that the same polypropylene regin as a 
foaming sheet and polyethylene system resin are mentioned, and a foaming sheet, or other 
synthetic-resin layers and fitness are pasted As for the resin which constitutes them, it is 
desirable to use the thing of the same kind which shows sufficient heat adhesive property, and in 
order to obtain cheap laminating foam, as for an outermost resin layer, it is more desirable to use 
what blended the base material resin of a foaming sheet and a recycle raw material of the same 
kind. 

[0034] Moreover, adding additives, such as an antimicrobial agent and an elastomer, more than a 
kind to the base material resin which constitutes the synthetic-resin layer containing an 
outermost resin layer can make the laminating foam of this invention more functional. 
[0035] Organic system drugs, such as inorganic system drugs, such as what supported the metal 
(ion) with antimicrobial activity, such as silver, copper, and zinc, to support as the above- 
mentioned antimicrobial agent, for example, a silver zeolite, a copper zeolite, a silver support 
phosphoric-acid zirconium, and silver support silica gel, an antimicrobial agent using the oxide 
system photocatalyst represented by anatase mold titanium oxide, a benzalkonium chloride, 
chlorination polyoxyethylene trialkylammonium, a polyhexamethylene biguanide hydrochloride, and 
chlorination 3-(trimethoxysilyl) propyldimethyloctadecyl ammonium, etc. are mentioned. 
[0036] The consistency of the synthetic-resin layer containing the outermost resin layer in this 
invention is more than 300 (g/L) preferably, and consists of a consistency of base material resin, 
i.e., nonH'oaming resin, still more preferably. When the consistency of a synthetic-resin layer is 
more than 300 (g/L), the object disposition top effectiveness by carrying out the laminating of 
the synthetic-resin layer, the functional addition effectiveness, the improvement effectiveness in 
an appearance, etc. can be demonstrated. 

[0037] In this description, measurement of the consistency of a synthetic-resin layer and the 
outermost resin layer in a synthetic-resin layer starts a resin layer to measure a consistency 
from laminating foam, and is called for by carrying out division process by the volume (L) called 
for from the dimension of the sample which started the started weight (g) of a sample. 
[0038] As for the laminating foam of this invention, the outermost resin layer contains the 
polymer type antistatic agent (the so-called permanent antistatic agent), and the surface 
specific resistance of an outermost resin layer contains the antistatic agent polymer type [ this ] 
the 1x1013 (omega/**) following to the polyolefine system resin which constitutes an outermost 
resin layer so that it may become below 1x1011 (omega/**) still more preferably the 1x1012 
(omega/**) following preferably. In addition, although especially the minimum of surface specific 
resistance is not limited, it is 1x108 (omega/**) in general. 

[0039] It is thought that it does not demonstrate the antistatic effectiveness if it blends with 
polyolefine system resin simply and the polymer type antistatic agent is not arranged on a resin 
layer front face where it does not say that the antistatic effectiveness is demonstrated, the 
antistatic agent distributed in the shape of a muscle on the polyolefine system resin layer front 



[0040] This network structure is easy to be formed by applying moderate orientation, in case an 
outermost resin layer is formed. Therefore, as for an outermost resin layer, from a viewpoint of 
forming the network structure, it is desirable to form by the extrusion lamination method or the 
heat lamination method. 

[0041] On the other hand, a polymer type antistatic agent is very expensive, and the amount 
used is restricted in order to manufacture the product of a low price. Therefore, it is enough as a 
polymer type antistatic agent just to blend only with the outermost resin layer of laminating 
foam, and, as for this outermost resin layer, it is desirable to make it as thin as possible, to 
reduce the amount of resin, and to form by less than two two or more basis weight 5 g/m80 
g/m. 

[0042] Thus, it is desirable to adopt a co-extrusion method from a viewpoint of forming the 
outermost resin layer which made it as thin as possible and reduced the amount of resin. 
[0043] When surface specific resistance exceeds 1x1013 (omega/**), the antistatic 
effectiveness becomes inadequate, electrostatic charge is accumulated in the front face of 
laminating foam, and dust adheres. 

[0044] Measurement of the surface specific resistance in this description is JIS fundamentally. It 
shall carry out based on K6911 (1995). Surface resistivity is measured and let the average of the 
obtained measured value be surface specific resistance, after cutting down three pieces of test 
pieces (100mm[ 100mm by ] x thickness: test piece thickness) at equal intervals crosswise 
[ vertical ] to the direction of extrusion of a foaming sheet and specifically leaving a test piece 
under 23 degrees C and the ambient atmosphere of 50% of humidity from the obtained laminating 
foam for 24 hours. In addition, the above-mentioned measuring method is JIS. Although the 
condition was adopted in this description since condition adjustment of a test piece was to be 
performed based on K691 1 (1995) by leaving it under 23 degrees C and the ambient atmosphere 
of 50% of humidity for 24 hours Since a polymer type antistatic agent is blended in this invention, 
the surface specific resistance which was not based on the conditions of neglect time amount or 
humidity, but was stabilized from immediately after laminating foam manufacture is shown. 
Therefore, even if it leaves the laminating foam of this invention on the above-mentioned 
conditions for 24 hours and does not carry out it, it demonstrates the outstanding effectiveness 
it is ineffective to the laminating foam which shows the same surface specific resistance as 
abbreviation. 

[0045] in this description, the surface specific resistance of an outermost resin layer becomes 
below 1x1013 (omega/**) — as — **** — a polymer type antistatic agent forms structure like 
the network structure of fully demonstrating the antistatic engine performance, into the base 
material resin which constitutes an outermost resin layer structurally, and it means that static 
electricity can be conducted through this structure. When such structure is not formed, even if 
the polymer type antistatic agent is blended, it is difficult for surface specific resistance to 
obtain the outermost resin layer below 1x1013 (omega/**). 

[0046] In this description, as for a polymer type antistatic agent, number average molecular 
weight shows at least 300-300000, and the thing of the resin with surface specific resistance 
smaller than 1x1012 ohms which is 600-15000 still more preferably preferably 300 or more. 
Moreover, the polymer type antistatic agent in this description may contain mineral salt or the 
low-molecular-weight organic proton acid salt 4, for example, LiCIO, UCF3S03, NaCI04, LiBF4, 
NaBF4, KBF4 and KCI04, KPF3S03, calcium (CI04)2 and Mg (CI04)2, and Zn(CI04) 2 grade. In 
addition, the upper limit of the number average molecular weight of a polymer type antistatic 
agent is about 500000. 

[0047] the above-mentioned molecular weight is conversion **** number average molecular 
weight (polystyrene reduced property) using the calibration curve obtained from the polystyrene 
of molecular-weight known using gel permeation chromatography. 

[0048] In this description a polymer type antistatic agent specifically Polyethylene oxide, 
polypropylene oxide, a polyethylene glycol, A polyether, polyester amide, a polyether ester amide, 
One sort chosen from quarternary ammonium salt, such as ionomers, such as an ethylene- 
methacrylic-acid copolymer, and a polyethylene-glycol methacrylate system polymer, Or in a 



of others further, such as them and polypropylene, etc. into a chain, it has a polar group and 
complexing or the resin which can carry out a solvation mentions mineral salt or a low- 
molecular-weight organic proton acid salt — having — mineral salt or an organic proton acid salt 
— complexing — or the solvation has been carried out In addition, the upper limit of the melting 
point of a polymer type antistatic agent is 270 degrees C in general, and a minimum is 70 
degrees C in general, and are 80-200 still more preferably 80-230 degrees C preferably. It 
becomes possible to form said good network structure comparatively easily, maintaining the 
basic physical properties of the base material resin with which an antistatic agent is added when 
the melting point of an antistatic agent chooses the thing of above-mentioned within the limits. 
Moreover, as for the crystallization temperature of a polymer type antistatic agent, it is desirable 
that it is the following (Tc+40 degree C) on the basis of the crystallization temperature (Tc) of 
the base material resin which constitutes a polyolefine system resin foaming sheet. In addition, 
the minimum of the crystallization temperature of this antistatic agent is 60 degrees C in 
general. When the crystallization temperature of an antistatic agent chooses the thing of above- 
mentioned within the limits, and what was excellent in the antistatic effectiveness is obtained 
and it obtains the laminating foam of this invention especially by the co-extrusion method, what 
was excellent especially in the appearance is obtained. 

[0049] The measuring method of the melting point of the resin which constitutes an antistatic 
agent or a resin layer in this description, and crystallization temperature is JIS. It is the value 
calculated by the thermal flux differential scanning calorimetry based on K7121-1987. About the 
detail of a Measuring condition, it carries out as follows. 

Melting point: JIS The test piece which carried out condition adjustment of the test piece 
according to the conditions (a part for however, cooling rate/of 10 degrees C.) of the 
conditioning (2) of K7121-1987 and 3. test piece is used, and a fusion peak is acquired by 
carrying out temperature up in a part for 1 0-degree-C/. Let temperature of the top-most 
vertices of the acquired fusion peak be the melting point. In addition, when two or more fusion 
peaks appear, let temperature of the top-most vertices of a big fusion peak of area be the 
melting point most However, when two or more big fusion peaks of area exist most, let the 
arithmetic mean value of the temperature of the top-most vertices of those fusion peaks be the 
melting point. 

Crystallization temperature: JIS In the conditions of the conditioning (2) of K71 21—1 987 and 3. 
test piece, temperature of the top-most vertices of the exothermic peak obtained at the time of 
cooling rate the temperature fall for /of 10 degrees C is made into crystallization temperature. In 
addition, when two or more exothermic peaks appear, temperature of the top-most vertices of 
an exothermic peak with the biggest area is made into crystallization temperature. However, 
when two or more exothermic peaks with the biggest area exist, the arithmetic mean value of the 
temperature of the top-most vertices of those exothermic peaks is made into crystallization 
temperature. 

[0050] What uses a polyether ester amide and a polyether as a principal component also 
especially in the antistatic agent of the polymer type used in this invention is desirable. These 
antistatic agents can demonstrate the antistatic effectiveness which was excellent, without 
being greatly influenced by the ratio of the melt flow rate of the base material resin of an 
outermost resin layer, and the melt flow rate of an antistatic agent Furthermore, in order to 
acquire the effectiveness which controls the physical-properties lowering by adding the 
antistatic effectiveness and the antistatic agent which raised compatibility with the base material 
resin of an outermost resin layer to these antistatic agents, and were excellent in them, it is 
desirable to use for a polymer type antistatic agent mixing or the thing which carried out 
copolymerization for polyolefine system resin and a polyamide of the same kind. In addition, it 
means containing preferably considering as a principal component in this description at 85% of 
the weight or more of a rate still more preferably 75% of the weight or more 50% of the weight or 
more. Surface specific resistance can form easily the outermost resin layer below 1x1013 
(omega/**) by forming the network structure etc. by the approach of mentioning later using 
these antistatic agents. 



with the alkylene oxide addition product (2) of a polyamide (1) and bisphenols illustrated below. 
[0052] A polyamide (1) is (a) lactam ring-opening-polymerization object, the polycondensation 
object of (b) amino carboxylic acid, or (c) dicarboxylic acid and the polycondensation object of 
diamine. As a lactam of (a), a caprolactam, an ENANTO lactam, a RAURO lactam, an undeca 
lactam, etc. are mentioned. 

[0053] As an amino carboxylic acid of the above (b), omega-aminocaproic acid, omega-amino 
enanthic acid, omega-amino caprylic acid, omega-amino pel gon acid, omega-amino capric acid, 
1 1 -amino undecanoic acid, 12-amino dodecanoic acid, etc. are mentioned. 
[0054] As dicarboxylic acid of the above (c), an adipic acid, an azelaic acid, a sebacic acid, a 
UNDEKANJI acid, a DODEKANJI acid, isophthalic acid, etc. are mentioned, and a 
hexamethylenediamine, heptamethytene diamine, octamethylene diamine, deca methylene 
diamine, etc. are mentioned as diamine. 

[0055] Two or more kinds of things illustrated as the above-mentioned amide plasticity monomer 
may be used. A thing desirable [ among these ] is a caprolactam, 12-amino-dodecanoic-acid, and 
adipic-acid-hexamethylenediamine, and especially a desirable thing is a caprolactam. 
[0056] As bisphenols of the alkylene oxide addition product (2) of said bisphenols, bisphenol A (4 
and 4 -dihydroxydiphenyl -2, 2-propane), Bisphenol F (4 and 4-dihydroxy diphenylmethane), 
Bisphenol S (4 and 4-dihydroxy diphenylsulfone), 4, and 4'-dihydroxydiphenyl -2, 2-butane, etc. 
are mentioned, and among these especially a desirable thing is bisphenol A. 
[0057] Moreover, as alkylene oxide of the alkylene oxide addition product (2) of said bisphenols, 
ethyleneoxide, propylene oxide, 1, and 2- or 1, 4-butylene oxide, and two or more kinds of such 
mixture are mentioned. A thing desirable [ among these ] is ethyleneoxide. 
[0058] As for the melting point of the polyether ester amide which an outermost resin layer 
contains in this invention, it is desirable that it is 230 degrees C or less, and it is more desirable 
that it is 200 degrees C or less. Since temperature of both resin must be made high beyond the 
need in case polyolefine system resin and a polyether ester amide are fused and it mixes if this 
melting point exceeds 230 degrees C, there is a possibility that polyolefine system resin may 
deteriorate. Moreover, when carrying out a laminating by the co-extrusion method, although 
based also on the amount of laminatings of a resin layer, there is a possibility that a foaming 
sheet may become open cell structure and rigidity may fall. 

[0059] When the melting point of a polyether ester amide is 200 degrees C or less, there is 
almost no possibility that the polyolefine system resin which constitutes an outermost resin 
layer may deteriorate, and even if it is the case where a laminating is carried out by the co- 
extrusion method, there is almost no possibility that a foaming sheet may become open cell 
structure and rigidity may fall. 

[0060] The oxy-alkylene ether obtained as a polyether in this description by carrying out the 
addition reaction of the alkylene oxide to a phenols and a divinylbenzene addition polymer, b) 
Diglycidyl ether, such as an alkylene oxide addition product of polyoxy ethylene glycol, a 
polyoxypropylene glycol, a polyoxy butylene glycol, and bisphenols, The amine compound which 
has the aliphatic hydrocarbon radical of the carbon numbers 1-22 (preferably carbon numbers 6- 
22), such as hexyl, n-octyl, 2-ethylhexyl, nonyl, DESHIRU, dodecyl, tetradecyl, octadecyl, and 
oleyl one, Alkyl-sulfuric-acid ester, such as a dimethyl sulfate and a diethyl sulfate; Dimethyl 
carbonic acid, Alkyl carbonates, such as diethyl carbonic acid; Trimethyl phosphate, Alkyl benzyl 
chloride, benzyl chloride, alkyl chloride, The cation mold antistatic agent which is a reactant with 
the 4th class-ized agents, such as various phosphate, such as an alkyl stars picture, or halide, 
and consists of a compound which has two or more quarternary-ammonium-salt radicals in 
intramolecular is mentioned. 

[0061] As the above-mentioned alkylene oxide, ethyleneoxide, propylene oxide, and butylene 
oxide are mentioned, and the copolymer of ethyleneoxide and ethyleneoxide, and propylene oxide 
is [ among these ] desirable, the number of addition mols of alkylene oxide — usually — 1-500 - 
- it is 20-300 preferably and the oxy-alkylene content in the oxy-alkylene ether is 30 - 80 % of 
the weight more preferably 20 to 90% of the weight ten to 95% of the weight 
[0062] As the above-mentioned bisphenols, alkylene oxide addition products, such as bisphenol 



Bisphenol S (4 and 4-dihydroxy diphenylsulfone), 4, and 4-dihydroxydiphenyl -2 and 2~butane, 
are mentioned. 

[0063] Especially a desirable thing is the diglycidyl ether and such mixture of the glycidyl ether 
of polyoxy ethylene glycol and the ethylene oxide addition product of bisphenols among the 
above-mentioned diglycidyl ether. 

[0064] Especially a desirable thing is N-alkyl (carbon numbers 1-18) diethanolamine among the 
above-mentioned amine compounds. 

[0065] Especially desirable things are a dimethyl sulfate and a diethyl sulfate among the above- 
mentioned 4th class-ized agents. 

[0066] In order to acquire the effectiveness which controls the physical-properties lowering by 
adding the antistatic effectiveness and an antistatic agent excellent in the polyether ester amide 
or polyether mentioned above, it is more desirable that copolymerization of whether a polyamide t 
and the polyolefine system resin and the polyolefine system resin (number average molecular 
weight is denaturation polyolefine system resin of 800-25000 especially) of the same kind which 
constitutes the outermost resin layer are mixed is carried out. As a polyamide used here t the 
polyamide and copoly amide which were guided from diamine and dicarboxylic acid and/or the 
amino carboxylic acid, or the corresponding lactam are mentioned. Specifically A polyamide 4, a 
polyamide 6, polyamides 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, a polyamide 11, a polyamide 12, the 
aromatic polyamide of meta xylene diamine and an adipic acid, From a hexamethylenediamine, 
isophthalic acid, and/or a terephthalic acid The polyamide and the above-mentioned polyamide 
which add an elastomer and are obtained if needed, and polyolefine, An olefin copolymer, an 
ionomer, or a copolymer with an elastomer, A polyamide or a copoly amide denatured by the 
block copolymer with a polyamide, a polyethylene glycol, a polypropylene glycol, or a 
polytetramethylene glycol, EPDM, or ABS is illustrated. The content of these polyolefine system 
resin and polyamides is 25 or less % of the weight still more preferably 25 or less % of the weight 
preferably 50 or less % of the weight The antistatic effectiveness is not lost before and after 
ultrasonic cleaning according [ what added the antistatic agent of the polymer type mentioned 
above ] to the above-mentioned ethanol. Even if it, on the other hand, carries out bleed out of 
the case of the antistatic agent which consists of surface active agents, such as a mono- 
glycerol ester system, to a mold-goods front face, it incorporates the moisture in air and it 
demonstrates the antistatic effectiveness, the antistatic effectiveness will be lost after 
ultrasonic cleaning by the above-mentioned ethanol. Therefore, ultrasonic cleaning by the 
above-mentioned ethanol is effective as a means to distinguish the antistatic agent with which 
the antistatic agent added consists of polymer type an antistatic agent or a surfactant. 
[0067] Moreover, the laminating foam of this invention has the operation from which surface 
specific resistance hardly changes before and after ultrasonic cleaning by ethanol with the value 
of 1x108 to 1x1013 (omega/**) within the limits by containing an antistatic agent in an 
outermost resin layer. Such laminating foam can be obtained by making said polymer type of 
antistatic agent contain as an antistatic agent. In this description, with in addition, ultrasonic 
cleaning by ethanol The test piece cut down from laminating foam is sunk into 23-degree C 
ethanol. After ultrasonic cleaning, Point out the actuation dried by leaving this test piece for 36 
hours under the ambient atmosphere of the temperature of 30 degrees C, and 30% of relative 
humidity, and the surface specific resistance after ultrasonic cleaning by ethanol It is JIS except 
having considered as the test piece which carried out condition adjustment of the test piece 
immediately after this ultrasonic-cleaning actuation. It is measured based on K6911 (1995). In 
this invention, the addition of the antistatic agent in an outermost resin layer has 2-30 
desirable % of the weight, its 5 - 25 % of the weight is more desirable, and its 10 - 20 % of the 
weight is still more desirable. When an addition is less than 2 % of the weight and there is a 
possibility that the antistatic effectiveness may become inadequate and it exceeds 30 % of the 
weight while there is a possibility that the formation of physical-properties lowering of an 
outermost resin layer or an outermost resin layer itself may become difficult, manufacture of 
cheap laminating foam becomes difficult. 

[0068] The laminating foam of this invention consists of synthetic-resin layers which consist of 



and this foaming sheet, as mentioned above. It is desirable that this synthetic-resin layer has an 
outermost resin layer more than consistency 300 (g/L) as an outermost layer of drum. The 
physical reinforcement of the box which can expect the reinforcement effectiveness by the 
synthetic-resin layer, processes laminating foam by this, and is obtained, a container, etc. 
improves, and as a tote box and a housing, it continues and can be used for a long period of 
time. 

[0069] Furthermore, in the laminating foam of this invention, when a synthetic-resin layer 
consists of a polyolefine system resin layer of a monolayer, it is desirable that melt flow rate:X 
(g / 10 minutes) of the polyolefine system resin which constitutes this polyolefine system resin 
layer, basis weightY (g/m2) of this polyolefine system resin layer, and consistency:d (g/L) of a 
foaming sheet satisfy the relation of following the (1) - (4) type. 

[0070] The consistency of a foaming sheet When d, melt flow rate:X of the polyolefine system 
resin which constitutes this polyolefine system resin layer, and basis weightY of this polyolefine 
system resin layer are not filling the relation of following the (1) - (4) type, while excelling in 
physical reinforcement, such as rigidity and compressive strength, there is a possibility that 
surface specific resistance cannot obtain the laminating foam below 1x1013 (omega/**). 
[0071] 

[Equation 19] Y<=0.27dX .... (1) 

[0072] Basis weight of this polyolefine system resin layer : when Y (g/m2) exceeds the value 
computed by 0.27 (m-2**L**10 minutes, g-1), d (g/L), and X (g / 10 minutes) Under the 
conditions which can carry out laminating adhesion, the polyolefine system resin layer of basis 
weight Y and a melt flow rate X on the foaming sheet of a consistency d When the rate of a 
closed cell of the surface section of the foaming sheet with which the laminating of the 
polyolefine system resin layer is carried out falls, the physical properties of the laminating foam 
which the physical properties of a foaming sheet fall, consequently is obtained also fall 
remarkably. Moreover, the decline in the rate of a closed cell of a foaming sheet causes partial 
exfoliation of a polyolefine system resin layer. Since the decline in the rate of a closed cell of the 
above-mentioned foaming sheet has the too large heat capacity of the polyolefine system resin 
layer of softening in which a laminating is possible on a foaming sheet, or a melting condition, it is 
considered to be the result by which the cellular structure of a foaming sheet was destroyed 
with the heat. In addition, as for basis weightY (g/m2) of a polyolefine system resin layer, it is 
still more desirable that they are 0.23 or less dXs. 
[0073] 

[Equation 20] 2<=X<=40 .... (2) 

[0074] The melt flow rate of the polyolefine system resin which constitutes a polyolefine system 
resin layer : when X is 2g / less than 10 minutes If the resin which constitutes a polyolefine 
system resin layer to the temperature which shows a good laminating adhesive property is 
heated when carrying out the laminating of the polyolefine system resin layer to a foaming sheet 
When there is a possibility that the heat capacity of this resin may become large and the rate of 
a closed cell of a foaming sheet may fall with the heat and it exceeds 40g / 10 minutes, there is 
a possibility that appearances, such as surface smooth nature, may become inadequate, in 
addition, melt flow rate:X of the polyolefine system resin which constitutes a polyolefine system 
resin layer — desirable — 5-40 (g / 10 minutes) — it is 8-40 (g / 10 minutes) still more 
preferably. 
[0075] 

[Equation 21] 5<=Y<80 .... (3) 

[0076] Basis weight of a polyolefine system resin layer: When Y is less than two 5 g/m, there is a 
possibility that formation of the polyolefine system resin layer which can fully demonstrate 
functions, such as antistatic engine performance and rigidity, may become difficult, and when Y is 
too large, there is a possibility that the lightweight nature of laminating foam may be lost, in 
addition, basis weightY of a polyolefine system resin layer — desirable — 5-40 (g/m2) it is 
5-30 (g/m2) still more preferably. 
[0077] 



[0078] The consistency of a foaming sheet There is a possibility that physical reinforcement 
such as low past rigidity and compressive strength, may be lost for a consistency when d is 
under 100 (g/L), and when exceeding 450 (g/L) t there is a possibility that the lightweight nature 
of laminating foam may be lost In addition, consistency:d of a foaming sheet is 120-300 (g/L) 
preferably. 

[0079] The synthetic-resin layer in the laminating foam of this invention by constituting a 
synthetic-resin layer as a resin layer layered product more than the multilayer synthetic-resin 
layer which has a polyolefine system resin layer in an outermost layer of drum, i.e., two-layer By 
making only an outermost resin layer contain at worst functional additives which are excellent in 
especially physical reinforcement such as rigidity, such as an effectiveness and polymer type 
antistatic agent, since the amount of the functional additive used can have the effectiveness of 
enough functional additives, such as the antistatic effectiveness, at least, it is desirable. 
[0080] In the laminating foam to which the laminating of the synthetic-resin layer which consists 
of a two or more layers polyolefine system resin layer is carried out The basis weight of this 
synthetic-resin layer is [ the basis weight of 80-380 (g/m2), and an outermost resin layer ] 
under 80 (g/m2) more than five (g/m2). Consistencyid of a foaming sheet (g/L), The melt flow 
rate of the polyolefine system resin which constitutes inner layers other than an outermost resin 
layer (inner layer which consists of a polyolefine system resin layer more than one layer or two- 
layer) among the synthetic-resin layers which consist of this multilayer resin layer : X' (g / 10 
minutes), Basis weight of this inner layer: It is desirable that Y' (g/m2) satisfies the relation of 
following the (5) - (8) type. In addition, there is a possibility that physical reinforcement, such as 
rigidity, may become inadequate when the basis weight of a synthetic-resin layer is under 80 
(g/m2), and on the other hand, when the basis weight of a synthetic-resin layer exceeds 380 
(g/m2), there is a possibility that the lightweight nature of laminating foam may be lost 
Moreover, when the basis weight of an outermost resin layer is too small, there is possibility that 
neither the antistatic engine performance nor rigidity can fully be demonstrated. On the other 
hand, when the basis weight of an outermost resin layer exceeds 80 (g/m2), there is a possibility 
that the lightweight nature of laminating foam may become inadequate, and the amount of the 
functional additives used, such as an antistatic agent which adds functionality to laminating foam, 
will also increase. 
[0081] 

[Equation 23] Y'<=0.27dX' .... (5) 
[0082] 

[Equation 24] 5 <=X'<=40 .... (6) 
[0083] 

[Equation 25] 70 <=Y'<=300 .... (7) 
[0084] 

[Equation 26] 100<=d<=450 .... (8) 

[0085] When basis weight: Y' of this inner layer is made into less than two 70 g/m as semantics 
of the above-mentioned (5) - (8) type among the synthetic-resin layers which consist of a two 
or more layers polyolefine system resin layer, there is a possibility that the object of acquiring 
sufficient rigidity by carrying out the laminating of the multilayer synthetic-resin layer cannot be 
attained, and when Y is too as large as 300 g/m2, there is a possibility that the lightweight 
nature of laminating foam may be lost Moreover, the melt flow rate of the polyolefine system 
resin which constitutes this inner layer When X' is too small, the heat capacity at the time of 
laminating adhesion on the foaming sheet of a inner layer becomes large, and when there is a 
possibility that the rate of a closed cell of a foaming sheet may fall and X' exceeds 40 (g / 10 
minutes), although based also on the basis weight of an outermost resin layer, there is a 
possibility that the poor appearance of laminating foam may occur. In addition, the semantics of 
the above (5) and (8) types is the same as that of the above (1) and (4) types. 
[0086] in addition, basis weightY' (g/m2) of a inner layer — 0.23dX(s)' — it is still more desirable 
that it is the following, moreover, melt flow rate:X' of a inner layer — desirable — 8-40 (g / 10 
minutes) — further — desirable — 10-40 (g / 10 minutes) — it is — basis weightY' of a inner 



consistency:d of the above-mentioned foaming sheet is 120-300 (g/L) preferably. 
[0087] the class of base material resin with which measurement of the melt flow rate of the resin 
layer in this description constitutes a resin layer — not being concerned — JIS A of K7210 
(1999) — based on law, it shall measure by the test temperature of 230 degrees C t and 21.18 Ns 
of loads In addition, when a synthetic-resin layer contains air bubbles, the melt flow rate of this 
synthetic-resin layer performs actuation to which degassing of the air bubbles is carried out 
from this synthetic-resin layer with a heat press, and asks for a melt flow rate from the obtained 
sample. 

[0088] From the photograph which performed ten-point photography at equal intervals under the 
microscope, and photoed the thickness of the cross section of the cross direction of vertical 
laminating foam to the direction of extrusion of a foaming sheet, the basis weight of the resin 
layer in this description measures the thickness of each class, makes the arithmetic mean value 
of the obtained measured value the thickness of each class, it multiplies by the consistency of 
the base material resin which constitutes this resin layer in the thickness of a resin layer, and 
performs unit conversion and is calculated. When the resin layer contains the filler so much with 
a natural thing, it multiplies by the consistency of a filler content resin layer instead of the 
consistency of the base material resin of a resin layer, and unit conversion are performed, and 
the basis weight (g/m2) of a resin layer is calculated. 

[0089] The consistency of the foaming sheet in this description: Measurement of d shall be 
performed as follows. By the approach beforehand mentioned above, the thickness of laminating 
foam and the thickness of a synthetic-resin layer are measured, and the basis weight of 
laminating foam is measured further. Let thickness which reduced the thickness of a synthetic- 
resin layer be the thickness of a foaming sheet from the thickness of the laminating foam for 
which it asked. 

[0090] Next, the basis weight (g/m2) of a synthetic-resin layer is calculated by said approach. 
Next, let what reduced the basis weight of a synthetic-resin layer from the basis weight of said 
foaming layered product be the basis weight of a foaming sheet The unit conversion of the value 
which #*(ed) basis weight (g/m2) of this foaming sheet by the thickness (mm) of the 
aforementioned foaming sheet are carried out, and it considers as the consistency (g/L) of a 
foaming sheet 

[0091] In the laminating foam of this invention, when it forms the good network structure that 
melt flow rate:beta (g / 10 minutes) of the base material resin which an outermost resin layer is 
made to contain an antistatic agent and constitutes melt flow rate:alpha (g / 10 minutes) of this 
antistatic agent and an outermost resin layer has satisfied the relation of following the (9) - (11) 
type, it is desirable. In addition, since it is difficult to form this network structure compared with 
other approaches when forming an outermost resin layer by the co-extrusion method, it is 
effective to satisfy the relation of following the (9) - (1 1) type especially. Moreover, also when 
making the synthetic-resin layers and foaming sheets other than an outermost resin layer 
contain an antistatic agent as for the relation between melt flow rateralpha of an antistatic 
agent, and the melt flow rate of the base material resin which constitutes this synthetic-resin 
layer and a foaming sheet, it is desirable to have satisfied the relation of following the (9) - (11) 
type like melt flow rate:beta of the base material resin which constitutes an outermost resin 
layer. 
[0092] 

[Equation 27] 10<=alpha .... (9) 

[0093] The melt flow rate of an antistatic agent: When alpha is under ten (g / 10 minutes), there 
is a possibility that the viscosity of an antistatic agent may be too high that it stops to form the 
network structure of an antistatic agent in addition, melt flow rate:alpha of an antistatic agent 
further — it is desirable that it is 10-150 (g / 10 minutes). Even if the value of a melt flow rate 
alpha is a very big value, since it is usable, this antistatic agent moreover, in the case of an 
antistatic agent with a big melt flow rate Although it may become difficult for the antistatic agent 
fused at the time of measurement of this melt flow rate to be discharged from the orifice of a 
measuring device within an instant, and to measure a melt flow rate to accuracy When an 



measurement count, the upper limit of this melt flow rate:alpha is 500 (g / 10 minutes) in general. 
[0094] 

[Equation 28] 2<=beta<=40 .... (10) 

[0095] The melt flow rate of the base-material resin which constitutes an outermost resin layer 
etc.: When there is a possibility that the viscosity of an outermost resin layer may be too high 
that it stops to form the network structure of an antistatic agent when beta is under two (g / 10 
minutes) and it exceeds 40 (g / 10 minutes), there is a possibility that viscosity, such as an 
outermost resin layer, may be too low that it stops to form the network structure of an 
antistatic agent, in addition, melt flow rate:beta of the base material resin which constitutes an 
outermost resin layer etc. — further — it is desirable 3-35 (g / 10 minutes), and that it is 
especially 8-35 (g / 10 minutes). 
[0096] 

[Equation 29] 0.5 <= alpha/beta .... (11) 

[0097] When alpha/beta is less than 0.5, since the viscosity of an antistatic agent is too high, 
there is a possibility that it may become impossible to form the network structure of an 
antistatic agent, to the base material resin which constitutes an outermost resin layer etc. On 
the other hand, when alpha/beta is too large, the viscosity difference of the base material resin 
which constitutes an antistatic agent, an outermost resin layer, etc. depending on the class of 
antistatic agent is too large, an antistatic agent condenses, and there is a possibility that it may 
become impossible to form the network structure of an antistatic agent. Moreover, especially 
when a polymer type antistatic agent is the thing of an ionomer system, it is desirable to make 
(alpha/beta) or more into 2.5. in addition, the value of above-mentioned alpha/beta — further — 
it is desirable 1-250, and that it is especially 1-150. Moreover, when the synthetic-resin layer 
consists of two or more layers, the melt flow rate of the base material resin which constitutes 
layers other than an outermost resin layer is desirable when a certain thing prevents the rate 
lowering of a closed cell of a foaming sheet the melt flow rate of the base material resin which 
constitutes an outermost resin layer, an EQC, or more than it measurement of the melt flow 
rate of the antistatic agent in this description — the class of antistatic agent — not being 
concerned — JIS A of K7210 (1999) — based on law, it shall measure by the test temperature 
of 230 degrees C, and 21.18 Ns of loads In addition, in the case of the antistatic agent with 
which the melting point exceeds 230 degrees C, the relation of the above-mentioned (9) - (11) 
type is inapplicable. 



[Translation done.] 
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EXAMPLE 



[Example] An example explains this invention still more concretely. 

[0099] The resin used for the example and the example of a comparison and an antistatic agent 
are shown below. In addition, in the following examples and the example of a comparison, a melt 
flow rate is only expressed as MFR. 

[0100] Polypropylene-regin resin I: Grand Polymer company make and trade name J704U 
(propylene-ethylene block copolymer) (MFR:5g /, 10 minutes) 

Resin II: Made in Sun Alomar, the recovery raw material of a trade name SD 632 (propylene 
system resin) (MFR:10g /, 10 minutes) 

Resin III: Made in [ Sun Alomar ] and trade name PM870A (propylene-ethylene block copolymer) 
(MFR:17g/, 10 minutes) 

Resin IV: Idemitsu Petrochemical company make, trade name J950H.P. (propylene-ethylene 
block copolymer) (MFR:32g /, 10 minutes) 

Resin V: Idemitsu Petrochemical company make, trade name E200GP (propylene homopolymer) 
(MFR:2g/, 10 minutes) 

Resin VI: Made in Sun Alomar, a trade name SD 632 (propylene system resin) (MFR:g [ 3.2g / ], 
10 minutes, crystallization temperature: 134 degrees C) 

Resin VII: Idemitsu Petrochemical company make, trade name J750H.P. (propylene-ethylene 
block copolymer) (MFR:14g /, 10 minutes) 

[0101] Polymer type antistatic-agent resin A: Product made from tiba SUPESHARUTI 
KEMIKARUZU, Inc., trade name IRGASTAT P18 (MFR:17g /, 10 minutes, melting-point: 180 
degree C, crystallization temperature: 143 degrees C) (polyether ester amide + polyamide) 
Resin B: Product made from tiba SUPESHARUTI KEMIKARUZU, Inc., trade name IRGASTAT P22 
(MFR:21g /, 10 minutes, melting-point:220 degree C, crystallization temperature: 172 degrees C) 
(polyether ester amide + polyamide) 

Resin C: The Sanyo Chemical Industries, Ltd. make, the trade name JIEI stat 3180 (polyether 
ester amide) (MFR:g [ 70g / ], 10 minutes, melting-point: 160 degree C, crystallization 
temperature: 117 degrees C) 

Resin D: Made in [ E. I. du Pont de Nemours poly KEMIKARUZU, Inc. ] Mitsui, a trade name SD 
100 (ethylene system ionomer) (MFR:g [ 20g / ], 10 minutes, melting-point:92 degree C, 
crystallization temperature: 64 degrees C) 

Resin E: The Dai-Ichi Kogyo Seiyaku Co., Ltd. make, trade name LEO REXX AS 1 70 
(quarternary-ammonium-salt radical content copolymer) (MFR:100g / 10 minutes or more, the 
melting point: 80 degrees C) 

Resin F: The Sanyo Chemical Industries, Ltd. make, trade name PERESUTATTO 300 (polyether- 
polypropylene block copolymer) (MFR:100g / 10 minutes or more, melting-point: 136 degree C, 
crystallization temperature: 81 degrees C) 

[0102] Surface-active-agent system antistatic agent G: The Riken Vitamin Co., Ltd. make, a 
trade name S-100 (glycerol monostearate) (melting point: 65 degrees C) 

Setting on these descriptions, the melting point of resin etc. is JIS. It is the thing of the melting 
out temperature called for based on K7121-1987. In addition, when two or more peaks appear in 
a DRC. r.urvft let tnn -most-vert ires temperature of the larcrest oeak of a Deak area be the 



melting point 

[0103] As the extruder for foaming sheet manufacture of examples 1, 2, 4-7, the example 1 of a 
comparison - 5 laminating foam, The tandem extruder which consists of two sets of extruders, 
the diameter of 90mm and the diameter of 120mm, is used. Synthetic-resin layers other than an 
outermost resin layer (it is hereafter called a inner layer.) The extruder with a diameter of 50mm 
was used as an extruder for formation, and the extruder with a diameter of 40mm was used as 
an extruder for outermost resin stratification, the laminating was carried out, and in order [ of a 
foaming sheet, a inner layer, and an outermost resin layer ] to carry out a co-extrusion, the 
annular die with a diameter [ of 140mm ] and a spacing of 1.0mm was used. 
[0104] First, in order to form this foaming sheet, the polypropylene regin (resin VI) 100 weight 
section is received, 0.5 weight section combination of the cellular modifier (melting point what 
blended the sodium-citrate 6 weight section to the low-density-polyethylene resin 100 weight 
section for MFR:5.4g / [ 109 degrees C and ], and 10 minutes) is carried out This polypropylene 
regin (resin VI) and a cellular modifier are supplied to the raw material input port of an extruder 
with a diameter of 90mm. Carry out heating kneading and consider as the melting resin mixture 
prepared by about 200 degrees C, and the mixed foaming agent which becomes this melting resin 
mixture from 70 % of the weight of normal butane and 30 % of the weight of isobutanes is 
pressed fit so that it may become the 1.2 - 2.8 weight section to the resin VI100 weight section. 
Subsequently, the extruder with a diameter of 1 20mm connected with the downstream of an 
extruder with a diameter [ said ] of 90mm was supplied, and fizz melting resin mixture was 
obtained. 

[0105] The resin shown in the table 2 which constitutes a inner layer on the other hand was 
supplied to the extruder with a diameter of 50mm, melting kneading was carried out, and melting 
resin was obtained. Moreover, antistatic melting resin was obtained by carrying out melting 
kneading of the resin mixture of the resin and the antistatic agent which are shown in the table 2 
which constitutes an outermost resin layer from an extruder with a diameter of 40mm. each fizz 
melting resin mixture, melting resin, and antistatic melting resin which were obtained are supplied 
into a unification die, and laminating unification of antistatic melting resin, the melting resin which 
constitutes a inner layer, and the fizz melting resin mixture is carried out — making — the co- 
extrusion from an annular die, and the outermost resin from an outside — the tubed laminating 
foam by which the laminating was carried out to the order of a layer / inner layer / foaming 
sheet / inner layer / outermost resin layer was formed. After clearing a tube-like object, having 
made the cylinder which had extruded tubed laminating foam cooled meet, and taking over, both 
sides of the laminating foam were heated and plate-ized with the heating furnace, and target 
laminating foam was obtained. 

[0106] The class of resin which constitutes the inner layer and outermost resin layer of 
laminating foam in a table 2, MFR and laminating thickness were shown and MFR (X or X') of the 
polypropylene regin constituent layer which constitutes a resin layer, basis weight (Y or Y 1 ) and 
the thickness (mm) of laminating foam, (%) and the rate of a closed cell, surface specific 
resistance (omega/**), the surface specific resistance after ultrasonic cleaning (omega/**), and 
the consistency (g/L) of a foaming sheet were shown in a table 1. In addition, the surface 
specific resistance just behind extrusion foaming (surface specific resistance measured based on 
JIS K6911 (1995) except having considered as the test piece which carried out condition 
adjustment of the laminating foam just behind extrusion foaming (omega/**).) was also combined 
for reference, and it was shown in a table 2. 

[0107] Example 3 inner layer was not prepared but laminating foam was obtained like the 
example 1 except having used the thing of the class shown in a table 2 as resin which 
constitutes an outermost resin layer. The physical properties of the laminating foam obtained like 
the example 1 etc. were shown in tables 1 and 2. 

[0108] Only the foaming sheet was obtained like the example 1 without the example 8 and 9 
unification die except it Subsequently, the laminating of the resin mixture shown in a table 2 as 
an outermost resin layer was carried out to one side of this foaming sheet in the extrusion 
lamination by the T die, after that front flesh-side reversal of the foaming sheet with which the 



laminating of the outermost resin layer was similarly carried out to one side of another side in 
the T die. The physical properties of the laminating foam obtained like the example 1 etc. were 
shown in tables 1 and 2. 

[0109] Laminating foam was obtained like the example 1 the increase of the addition of ten to 
example 13 foaming agent, and except having carried out and having made the consistency of a 
foaming sheet into 130 g/L The physical properties of the laminating foam obtained like the 
example 1 etc. were shown in tables 1 and 2. 

[01 10] 14 to example 16 inner layer was not prepared, but the thing of the class shown in a table 
2 as resin which constitutes an outermost resin layer was used, and laminating foam was 
obtained like the example 1 except having used the annular dice with a diameter of 98mm. 
However, plate-ization was not carried out but was rolled round in the shape of a roll as the 
electrical and electric equipment and a sheet for tray shaping for electronic-parts conveyance. 
The physical properties of the laminating foam obtained like the example 1 etc. were shown in 
tables 1 and 2. 

[0111] Laminating foam was obtained like examples 14-16 except having used resin VI / resin 
\/[|=30 / 70 (weight ratio) (the crystallization temperature of resin VI / resin VII=30 / 70 (weight 
ratio) mixing resin having been 133 degrees C in addition.) for the polypropylene regin which 
constitutes an example 17 foaming sheet. The physical properties of the laminating foam 
obtained like the example 1 etc. were shown in tables 1 and 2. 

[0112] Examples 1, 2, 4-7, 10-13, and the examples 1-5 of a comparison are laminating foam of 
five layer systems by which the laminating of a inner layer and the outermost resin layer was 
carried out to both sides of a foaming sheet, and examples 3, 8, 9, 14-17 are laminating foam of 
the three-tiered structure by which the laminating only of the outermost resin layer was carried 



out to both sides of a foaming sheet 

[0113] 

[A table 1] 
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[0114] 
[A table 2] 
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[01 15] It is shown on a chart by making a table 3 the consistency of a foaming sheet, the melt 
flow rate of a resin layer, the basis weight of a resin layer, and the numeric value of 0.27dX(s)' in 
the numeric value of dX(s) or the 0.27 aforementioned (5) type in the aforementioned (1) formula. 



[0116] 
[A table 3] 
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a Z 


1 30 


112 3 




loo 


8 


O 




! 15 0 


122 


R ft 
0 U 




9 


Q 

3 




15 0 


122 


k n 




1 0 




5 


13 0 


176 




17 5 


1 1 




D 


130 


176 




loo 


1 2 




1 U 


130 


35 1 




loo 


1 3 




1 7 


130 


597 




x o o 


14 


14 




290 


10 9 6 


7 




1 5 


1 4 




275 


1040 


13 




1 6 


14 




2 80 


10 5 8 


2 6 




1 7 


14 




275 


1040 


1 3 






1 




10 


130 


361 




135 


it 

* 

m 


2 




1 0 


13 0 


351 




13 5 


3 




32 


13 0 


112 3 




135 


4 




1 2 


13 0 


35 1 




135 



[Translation done.] 



